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' Dioderm- 
a new preparation of 
041 Hydrocortisone cream ` 
. with vasoconstrictor 
activity and 
clinical effectiveness. 
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Clinical trials have shown that DIODERM is In view of the increasing anxiety concerning 
axtremely effective in the treatment of steroid the prolonged and often indiscriminate use of 
responsive dermatoses and thatitis fluorinated and other synthetic steroids 
significantly more therapeutically active than, DIODERM, containing the relatively low 
1:0% Hydrocortisone Cream B.P.C.1 This concentration of 0-1% natural hydrocortisone, 
clinical activity corrélates with the ability of would appear to be a very suitable preparation 
DIODERM to produce vasoconstriction ata for prolonged use, where relatively large areas 
concentration of 0-1% hydrocortisone.2.3. of skin are involved orin children, 
DIODERM does not contain urea or any other keratolytic agent. 






Presentation 
Dioderm— containing 0-1% Hydrocortisone. 30 gram tubes, PL 0173/0018. 
Dioderm Ç — containing 0:1% Hydrocortisone and 1-0% Clioquinol, 

f 30 gram tubes. PL 0173/0019. 


References 

1. Brit. J. Derm. 92, 585, 1975 
2. Archs. Derm. 86, 608, 1962 
3. Brit. J. Derm. 90, 197, 1974 


Further information and literature available from: 
Dermal Laboratories Limited 

Tatmore Place, 

Gosmore, Herts, England 

Dioderm is entirely a product of British research 
gdis owned and marketed by an independent British company. 
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Dermatitis Herpetiformis 
Major Problems in Dermatology Velume4 


By’ Or. J. OD Alexander, Departmen: cf Desmatology. Rove "femmen, Glasgow. 


368pp Approx price £10.00 IMustrated Clot’ binding Publication date — August 1975 


Atopic Dermatitis 
Medical Problems in Dermatology Volume 3 


By Georg Rajka, Professor of Dermatalagy. University:of Ge Head of Lepaitment of Dermatology, Rikshospitalet, 
Osio, Norway. 


165pp Price £5.50 Illustrated Cioth binding Published--January 1975 


Write now to Colin Damn — Publicity Marager, 120 Golden Lane, London ECTY 
OTU — to obtain your inspection copy. Ptsase quote reference W.B.S. 20 with 
your reply. 


WB, Saunders C Company Lid 


12 Dyott Street London VWC1A 1DB 





Reprint available in Augus? 


Textbook of Dermatology 


Edited by Arthur Rook Mp. rr, DS.Welkinson MD. F.R.e.p. and F.J.G.Ebling ps 
PH.D. Second Edition 1972, Reprinted 1975. 2236 pages, 1100 illustrations. Two volumes ir 
slip case, £48.00 





It remains a masterly clinical compendium, absolutely everything is there and it has become an eta basi 
reference for anyone interested or werking in dermate’s The text has no equa] in the English language anc 
its success is assured; a third edition will surely be on fe ‘stocks.’ British Journal of Hospital Medicine 


-~ 





Wikinson, and Ebling remains a superior text that will continue to servi 
ssecuition 


‘Ya its new edition this work by Rook, 
as a standard for comparison.’ Jourau/ of the American sfedical 












‘The textbo ce oi to be a superò referense bess which shouid be available to all dermatologists; it i 


admirable & a comprehepsive, dea ried, aad well-written sarvey of the Seld of dermatology.’ Journal of Investiga 
tive Bernfatology 
` 
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lo le im the 
soothing embrace 
of a comfortable 
warm bath 
wule a medically 
effective emollient 
Orns Ae 
healing task...” 


Extract from the recording “The Dry Skin” 


Packs: 65ml and 150ml bottles; 1 litre dispensing pack 
is classified as 


Oilatum Emollient isc 
drug and is prescribable on EC10 without restriction 


by a Consultant Dermatologist — we shall be 
eased to send you a copy. Samples 
Oilatum Emollient are available. 
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x Full information on request së AY 
Stiefel Laboratories (UK) Limited we ei 


825 Yeovil Road, Slough SL 7 4JA 
) 





the non-fluorinated answer 


Fluorinated steroids often have to be 
prescribed in order to achieve an effective 
control of a skin disorder. Unfortunstely, 
in many circumstances, this may resalt in 
an unacceptable level of side effects such as 
skin atrophy, telangiectasia and striae. 
Locoid meets the need for effective 
treatment yet has been shown to be as safe 
as hydrocortisone. 

we 
As effective as the fluorinated sie ois, 


- Inan impressive series of double-blind 
trials’ Locoiď proved to be as successfu 
as Triamcinolone Acetonide, 
Betamethasone-17-valerate and 
Fluocinolone Acetonide in the treatment o 
both Eczema md Psoriasis. 


D 
1 Alexander Si. and A, Brit. J. Clan. Pract. (09739 27177 2 Ashurs Ze 
J. Derm, (1970) 8393 4 Polane M.K. and Kansar P. 3 J. Derm 


Fal informatidh Available on request. Brocades (Gre 


3ritain) Lei 


As safe as hydrocortisone 


Clinical experience confirms that 
Loepid, like hydrocortisone, is unlikely to 
cause side effects even when used on 
del ate skin areas such as the face.° 
Loepid does not contain fluorine and is 
metabolised into twe naturally dccurring 
substances, hydrocortisone and butyric acic 


locoid 


logical first choice- 
as on te as the fluorinated steroids 
yet as safe as hydrocortisone. 
Locoid is a trade mark for 
hydrocortisone- 17-butyrate 


J. Ba Clin. Pract. (1972) 33263 3 Polano M. K. et al Brit. * 
BBR Sneddon L Brit J. Derm. (1973) 89505 + 


cade ouse, West Byfleet, Suerey KT14 6RA => 






In psoriasis 
Dermovak 





lhis is the same elbow. The photograph on the the left showsit v 
treatment with other corticosteroids had failed. In contrast, on the 


you see the result after only oue week's treatment with Dermovate, 
under occlusion at night = 





Every day, experience is confirming the findings of extensive clinical triz 
in which Dermovate was shown to be superior to other modern topical. , 


corticosteroids? not only in psoriasis, but also in diffjcult eczemas. A 


The sooner Dermovate is prescribed for psoriasis and stubborn eczemas, thed 


Dermevat Proven top performer in psoriasis and, 
stubborn eczemas. ~ 


"British Journal of Dermatology, (1974) 90, 19 


ate Cream and Ointment each contain 0:05% w/w clobetasol propionate. 
>in tubes of 25 and 





100 grams 


Further information on Dermovate (trade mark) is available on request tof 


Glaxo Laboratories Ltd, Greenford, Middlesex UB6 0HE 
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Nystavescent pessaries 

anew answer to the growing problem 

of vaginal infection due te Candida 

Nystan Gel We 
applied to the surrounding skit 


z eases local irritalien. E E 
ERr el Rega! House 


Squibb & Sons Limit 


H SQUIBB 1-ickenham Muidleses 
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~ New product 
announcement 










Treatment of Metastatic 
Malignant Melanoma: - 


DTIC-@ 


DACARBAZINE 





@ the first chemotherapeutic agent 
specifically indicated in the treatment of 
metastatic malignant melanoma 












@ world-wide clinical studies'* report an 
overall remission rate of 20% 


@ developed by the National Cancer 
Institute of the U.S.A. 


Full information and reprints of clinical papers 
available on request from: 


` Dome Laboratories 


ABB, Division of Miles Laboratories Ltd 
Se Stoke Court Stoke Poges Slough SL2 4LY Tel Farnham Common 2151 









References: . DM652 
1. Nathanson, L., et al., Clinical Pharmacol. Therap. 12 (6) 955-962 (1971) A 
2. Wagner D.E., et al., Oncology 26 310-316 (1971) trade 







3. Carter S.K., and Friedman M.A., Europ. J. Cancer 8 85-92 (1972) 
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is spreading. 


‘Synalar’ Gel offers a preferable alternative to conventional 
creams and ointments in the treatment of inflammatory dermatoses 
on most body areas, whether they be hirsute or glabrous. 

Economical in use. The clear, greaseless gel spreads easily to 
produce a thin, invisible film which creams and ointments cannot 
match and which patients find highly acceptable. 

Successful treatment is less likely to be compromised by 
sensitisation or irritation. ‘Synalar’ Gel has been shown to be 
less irritant than many commonly used steroid creams and ointments! 
It is also free from sensitisers such as lanolin and parabens? 

The superiority of ‘Synalar’ Gel over a variety of popular creams 
and ointments such as betamethasone 17-valerate has been 
shown by bioavailability studies* This is further confirmation of the 
outstanding clinical effectiveness of ‘Synalar’ Gel. 


Available in 
tubes of 30g. 
Svnalar’ (Auocinolon tonide) fr irh 


Nothing to see but results. 





References 
1. Gaylarde & Sarkany. Trans. St. Johns Hi P Derm. S 3. Woodf trrent Therp. Rsch.16,4, Further information at ailable on request 
973), 59, (2), 235-24( 33 d 
Genie i S rkany T tJ LW v (1974), 91 Pharmaceuticals Division ER. 
2G d arkar rans. § thas H mS i oodfo Brit. ] Dern 174 
E nga ge Wood i s Macclesfield dë: 
(1973), 59, (2), 241-243 123-338 Cheshire SK10 4TF 
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Pruritus ani and vulvae is a symptom that can be so 
noying, embarrassing, and intractable that 
fferers are willing te undertake any treatment 
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 Vallergan’ 


* has so many benefits 
antipruritic 


Vallergan’ relieves the itching and so stops the 
atching. ‘Vallergam’ reduces the need for any 

vm of topical medication including corticosteroids. 

Vallergan’ helps prevent exacerbation and 

-condary infection. 





Ze analgesic 

Vallergan’ relieves irritation and pain. 

` antihistaminic 

Vallergan’ is most efective in urticaria and other 
ergic skin disorders. 

` sedative 

Vallergan’ promotes sleep at night. 

‘k well tolerated 


Vallergan’ is well tolerated by infants, children and 
dults, including the elderly. 


` presentations 


ou can prescribe *Vallergan’ either as tablets or as 
rup, available in two strengths. 


‘Vallergan’ for itching, 
scratching, and irritation in 
all conditions at all sites, 

at all ages, whatever the cause 


Ylansky, S.;in Current Therapy ; edited by 
1 E CG onn, London: Saunders, 1969, p.64¢ 
F e information is available on request 
Vallergen’ is a trade mark of 


May & Baker Ltd Dagenham Essex RM1o7XS 
fer its preparations of trimeprazine tartrate. 


S [EE] May& Baker 


MA 3127 A member of me AnGne-Poulenc Group of Compar ves P 








A unique drug-delivery system 


British research has devised a new 
way of influencing the 
bioavailability of hydrocortisone. 
Alphaderm incorporates a unique 
drug-delivery system* enabling 
hydrocortisone to penetrate the 
epidermis efficiently. Optimum 
rehydration is achieved without 
recourse to occlusive dressings, and 
as the pH of the preparation 
approximates that of normal skin, 
stinging and smarting are avoided. 


New British 
discovery 
makes topical 


hydrocortisone 
as effective as 
its fluorinated 
derivatives 





Alphaderm is as effective as the 
fluorinated steroids 

A recent double-blind trial! has 
shown Alphaderm to be at least 
as effective as betamethasone 
17-valerate in the treatment of 
atopic eczema. 

Another recent controlled trial? 
has corroborated these results in 
other types of eczema. In 
addition, Alphaderm was shown 
to be significantly preferred by 
the patients. 


Alphaderm — a more natural 
treatment of chronic skin conditions 


Because hydrocortisone is a 
naturally occurring hormone, 
Alphaderm is less likely to cause 
the hazards that may accompany 
long-term therapy with 
fluorinated products. 
Alphaderm contains naturally 
occurring body substances. 
Alphaderm does not contain 
lanolin, parabens or other 
preservatives. 


*Hypertonic solution of urea is adsorbed 
onto an inert powder matrix. This is 
incorporated intoa water-retaining base 

to produce a non-greasy cream with 

unique hydrating and penetrating properties. 
1, Almeyda, J. and Burt, B.W., Brit. J. 
Derm. (To be published) 2. Harries, E. H. L. 
and Jacoby, R. H. (To be published) 
Full information available on request. 4 


Eaton Laboratories, 125 High 
Holborn, London, WC1V 6QX 


alphaderm 


more natural and less hazardous in the treatment of non-infective dermatoses 


Alphaderm contains 14, hydrocortisone in a special drug-delivery system containing urea: available in 30g tubes and 100g jars. ‘Alphaderm’ is a trade mark. 
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No fall 


Fer scalo psoriasis, 
seborrhoeic eczema, 
seborrhoea 


Calmurid 
solution 


Snowfall 


Calmurid Solution deals with sczip 
disorders ~ psoriasis, seborrsoehic 
eczema, seborrhoea, ichthyosis 
and atopic eczema. It keeps the 
scalp clean and free from erusts end 
scales by loosening and dispersing 
them. It also retains the natural 
moisture of the scalp. Note the 
nozzle on the bottle : it gets to the 
point — the scalp, not the hay. A 
sample awaits your request 

Side effects 

possible transitory smarting 
Composition 

100ml solution contains 
Carbamide (urea) B.P. 20% ina 
stabilising aqueous vehicle 





Product Licence 
No. 0009/0017 











_ Write for full information to: 







Pharmacia (Great Britain) to. 
Paramount House, 
75 Uxbridge Road, 


London W5 5SS harma ia 
Telephone : 01-579 0102/7 P c 
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Atrial conducted at four 
major British Centres. 

confirmed that successful treatment of skinfold 
dermatoses must overcome the adverse 
environment produced by local warmth and 
moisture, the risk of secondary infection and 
the increased sensitivity of flexural skin. 
Which is why the trial showed that “Topical 
corticosteroids alone are rarely curative in this 


type of eruption, .* 


Timodine-the logical 
formulation for the treatment 
of ano-genital pruritus. 

A water repellent to protect the skin against 
maceration and to allow the other active 
components fo remain in direct contact with the 
affected area. Anti-candidal and anti-bacterial 
agents to combat secondary infection. 

A corticosteroid to relieve inflammation and 
pruritus, 

“This trial has shown that a cream containing a 
logical combination of active principles is highly 
effective in treating skinfold dermatoses"* 





Timodine achieved marked 
success where other therapies 
had failed. 


“Timodine produced an excellent or good result 
in 58 patients (79-4 per cent) with flexural 
dermatoses...Seventy-nine per cent of the 58 
patients had previously failed to respond toa 
variety of other treatments’* 


"Practitioner, (1974), 213, 864, 


all the ingredients for the successful treatment 
of ano-genital pruritus. 


Timodine contains (w/w): Dimethicone 350, 10%; Nystatin, 
100,000 iu./g; Benzolkonium chloride soln. 0-2%; 
Hydrocortisone D Sp. Timodine is a trade mark 

Basic N.H.S. cost 70p. Product Licence No. 1839/0001. 


Full prescribing information is available on request from Uoyd-Hamol Ltd. 
A member of Reckitt & Colmon Phormoceutical Division, Hull HUB 7DS, 
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Dermevatie = 


Scalp Application 


Your patients will find 
there's nothing 
to show for it! 


Treatment of scalp psoriasis and severe 
seborrhoeic dermatitis with Dermovate Scalp 
Application gives dramatic results. 


No scaling, no itching and no mess! 
Dermovate Scalp Application is designed to 
deal with the difficult case. The long standing 
or recalcitrant condition. Dermovate Scalp 
Application contains clobetasol propionate 
which in clinical trials has shown itself 
effective in resolving these conditions, often 
succeeding where other therapies have tailed, 
with improvement frequently being seer in 
just a matter of days. 


Dermovate Scalp Application, in practical 
squeeze bottles with elongated nozzle, allows 
easy application direct to the scalp. 


The clear headed approach 
to psoriasis and 
seborrhoeic dermatitis 














Dermovate Scalp Application 
— im an isopropy! a «enol/water base 
Available in plastic squeeze Dottie: of 26 and 100ml 
a (vith specia! applicater nozzle). 
; Glaxo $ 
For information on Dermowate (trace mark) 


write to: Glaxo Laboratories Ltd 
Greenforc. Micdiesex U B6 OHE 





Dermonistat cream 


* Rapid symptomatic relief 
* Early clinical improvement 


* Lasting mycological remission 
in all dermal mycoses 


Dermonistat Cream 


Full information on request: 


(=) Ortho Pharmaceutical L 
@rtho) Saunderton, High Wycombe 
Gë, Buckinghamshire HP14 4HJ 


* Trademark for miconazole nitrate 2% 








Specially designed to succeed 
in psoriasis and recalcitrant eczema. 


New HALCIDERM controlled potency for prolonged activity. 


SQUIBB 
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Dermatologica 


Offizielles Organ der Schweizerischen Geseilsch.11 für Dermatologie und Venerologie 
"Organe officiel de la Société Swisse de Dermatologic et de Vénérologie 
Official Organ of the Nederlandse Vereniging van Dermatalogen 


Editors: J. Delacrétaz (Laasanne); W. Jadassoim (Geneva): L.H. Jansen (Utrecht): 
M.K. Polano (Leiden), and R. Schwendi (Basel) 


Index Mol H No. 5.1974 


Barrière, H.; Litoux, P. et Géraui C. (Nantesi: Etude des celles cornees du psoriasis en 
microscopie électronique a balayage 
(Study of Psoriasic Horny Cells with the Scoring Electron Microscope) 

Pierard, GE: Hermanns, J.F. et Lapiere, C.M. (Lièger Stéréologie de l'interface dermo- 
épidermique. Observatio: de h plasticite de « membrane basale au microscope 
électronique 3 balayage 
(Stereology of the Dermo Epidermal Junctio 

Forster, F.J.; Kallenberg, L.; Fertig U., snd Leonhard’) G (frankfert aM Subcellular 
Distribution and Cytonola matic Kimetic Preperties of Acid Phosphatase of 
Normal Stratum Corneum and Psoriatic Scales 

Mier, P.D. and Hurk, J.J.M.A, van den (Nijmegen): Direct siochemical Assay of the Lipase 
Activity of Epidermis 


Hellgren, L. and Larsson, K. (Gothenburg): On the Effect of | rea on Human Epicermis 


Young, E. (Utrecht): Contact Hypersensivity to Metallic Gek 


The Interesting Case - Der interessante Fall Un cas iateressant 
D 


Vermeer, B.J. and Heremans, G.F.P. Leider): A Case =° Growth Retardation and 
Cushing's Syndrome Due to Excessive Application of Betamethasone-17-Valerate 
Ointment 


Proceedings - Gesellschaftsberichte - Congres 


201st Meeting of the Netherlands’ Society cf Desmatologists, Laden, May 1E. 1974 


Subscription ‘Dermatologica’ appears month) / in numbers of ap proximately 64 pages each. 
date: 6 numbers form 1 volume and © volumes are isswe i annually 
Subscription price per volume SFr. 96.- “USS 3% 00 DM 9 .—/ € 14.40 


God S.Karger 
Ye Basel - München - Paris - London - New York - Sydney 
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SALACTOL- 


THE SAFE, CONVENIENT AND EFFECTIVE 
TREATMENT FOR WARTS, especially plantar 
and mosaic warts: 


Rets: Practitioner, 207, 197, 1971 
Practitioner, 209, 453, 1972. 


Dermal Laboratories Limited /))}, 


n, Herts. Tel: Hitchin (0462) 50621 
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d ING RSE 
WHY RISK MAKING IT WORSE? 
Many steroid vehicles mclude lanon or parabens, despite 
recognition that both are potential sersitisers 
‘Metosyn’ contains neither anc is free from the dangers of 
sensitisation associatec with them 


‘Metosyn’ is fluocmonide tormulatec in a unique base; a 
combination offering sign ficant acvantages 

















Once daily application - an economical regime which is Provemto be more effective - against psoriasis, eczema 

as effective as betamethasone 17-valerate twice daily’ anda wide range of both mild and severe inflammatory 
dermatoses 

One treatment for both wet and dry lesions Pre‘ersed by a majority of patients’ 

Double-blind trials with over 1600 patients have ‘Matosyn' marks yet another advance in topical steroid 

confirmed that therapy." 





Treat themtoaclear skinwith Metosyn-Once daily 


Retsrarmes 


‘Metosyn is a trade mark 1) &rs3 Journal ef Dermatoingy, (1972), 86, 310. 
2) Vere Medizirsche Wochenschrift, (1973), 15, 247-248 
Further information is available on request 3) rei Therapeuec Reseach, (1972), 14, 259 


Pharmaceuticals Division ge 
Macclesfield ` we 
Cheshire SK10 4TF 
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SUMMARY 


Seven distinct glycosidases (EC 3.2) have been characterized in guinea-pig epidermis. Their proper- 
ties indicate them to be of lysosomal origin. The ‘profile’ of the epidermal glycosidases is significantly 
different from that reported for whole skin, the activities of f-galactosidase and B-acetylglucosamini- 
dase being very high and those of the remaining enzymes relatively low in epidermis. 


Lysosomes contain a wide range of hydrolytic enzymes which are unusual in possessing markedly acid 
pH optima. Because of the growing interest in the lysosomal storage diseases, the distribution of these 
enzymes has been extensively investigated in a number of different tissues. Several authors have 
published useful general reviews of the lysosomal enzymes; one of the most comprehensive is that 
of Barrett (1972). 

A number of workers have measured certain of the hydrolases from whole human skin, mainly with 
a view to assessing the diagnostic value of skin biopsy in the mucopolysaccharidoses. Other workers, 
with the same objective, have studied cultured fibroblasts derived from skin. Surprisingly, however, 
our knowledge of epidermal hydrolases is limited almost exclusively to histochemical observations. 
Quantitative biochemical data are urgently needed, both to clarify the role of lysosomes in normal 
keratinization and also to evaluate possible changes in disease. A programme for the identification, 
characterization and quantification of epidermal acid hydrolases has therefore been undertaken in 
this laboratory. | 

Lysosomal enzymes may be divided into three main subgroups: 

EC 3.1 (ester hydrolases). This group includes various phosphatases and sulphatases, in addition 
to the carboxylic ester hydrolases. 

EC 3.2 (glycoside hydrolases). These attack a wide range of glycosyl compounds, ranging from 
simple glycosidases to biopolymers such as hyaluronic acid. 

EC 3.4 (peptide hydrolases). These include the well-known ‘cathepsins’. Precise classification of 
this group is difficult because of the relatively low specificity of many ofthe peptidases and proteases, 

In the present paper we wish to describe certain of the glycoside hydrolases (EC 3.2) of guinea-pig 
epidermis. The ester hydrolases (EC 3.1) and the peptide hydrolases (EC 3.4) will be dealt with in 
subsequent communications. N 


2 P.D. Aker and José 7 A 2 wean den Hurk 
MATERIALS 


Chemicals were in general of analytical grade. Fluerogemic substrates were purchased from either the 
Sigma Chemical Co or from Kech-Lignt Laboratories, Ltd. (Table "1 Bovine serum albumin 
(BSA) was purchased from Organon B.V. Netherlands: under the trade name of ‘Povite’. De-ionized 
water was used througheut. 


TABLE I. Substrates and pti values used for e assay of the mividual glycoside 





K hydrelases 
EC number Enzyme Substrace Source pH of 
assay 

3.2.1.20 a-glucosidase $-MU-s-D-giecaside Sigma 5'5 

3.2.1.21 f-glucosidase +MU-8-D-gacoside Signa 46 

3.2.1.22 a-galactosidase +MU-x-D-g-sewside Koch-Light 36 

3.2.1.23 f-galactosidase 4-MU-f-D-ga actoside Sigma 36 

3.2.1.24 «-mannosidase 3-MU-7-D-nwanoside Koch—Light 5:9 

3.2.1.30  f-acetylglucos- 4 MU-N-acewi-#-D- Sigma 43 
aminidase gluccsamineds 

3.2.1.—- f-acetylgalactos 4-MU-N-acerw'-g-D- Sigma 43 
aminidase galactosamr-ie 

3.2.1.31 -glucuronidase + MU-$-D-gacuronide Sigma 20 


Albino guinea-pigs (6-8 weeks cld were killed by a blow to the head, shaved, and epidermis re- 
moved from the back and flanks using a Castroviejo seratotome "Strotz Instrument Co., St Louis, 
U.S.A.) set for a thickness of 0-4 mm. The epidemmis as homogenized m an all-glass homogenizer 
(‘Micro-wet grinder’, Townson and Mercer, Crorder in an ice-cold aqaeous solution of 1 mg/ml 
BSA at a concentration of 20 mg epidermis per ml BSA solution. After a brief centrifugation to remove 
the larger cell debris, the supernatant was distribated into 1 ml aliquots and stored at — 20°C. 

All fluorescence measurements were mede usimg a “Fluorispec’ spectrophotofluorimeter (Baird 
Atomic). 


METHOD 


Assay procedure 

Preliminary experiments suggested that the use of 2-me~ayvlumbell:feryl glscosides (4-MU glycosides) 
offered considerable advantages in sensit-vity anc cocvenience over alternative methods currently 
available. The general technique usimg these compounds is described below ; individual enzymes assay- 
ed, together with details of substrate and 3H, are listed in Table 1. 

For routine assay, the appropriate glyceside was dissolved at a concentration of 1 mmol/l in 0-04 
mol/l lactate buffer. If there was apprecictle contamm.ation with free 4-MU (indicated by alkaline 
fluorescence), the solution was extracted twice with am equal volume of ether and the excess ether 
removed by passing a current of air through the water on, The buffered substrate sclutions were 
stable at — 20°C for several weeks. 

The reaction was initiated by the addition of >or mi of epidermal extract (usually diluted to 5 
mg/ml with BSA solution) to ot mi of bwdfered substzate. After cubation for 60 min at 37°C the 
reaction was stopped by the addition of 2-5 mi of carbwnate-bicarbonate buffer (0-2 mol/l, pH 10°5) 
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and the fluorescence measured (A, = 360nm, Żem = 450 nm). A blank, in which the epidermal extract 
was replaced by BSA solution, was incubated with each assay. A standard solution of 4-MU in car- 
bonate-bicarbonate buffer (107 mol/l) was used for calibration. 

After subtraction of the blank, enzymatic activity was calculated as nmoles (10° ° mol) of 4-MU 
liberated per min per g fresh weight of epidermis. 


Progress curves 

Each of the buffered substrate solutions (1-0 ml) was incubated with to ml of epidermal extract (5 
mg/ml) and a corresponding blank set up using BSA. Aliquots of 0-2 ml were removed from each for 
fluorimetry (as described above) at intervals up to 2 h. After subtraction of the blank, the net release 
of 4-MU was plotted as a function of time. 


Effect of epidermal concentration 
The epidermal extract was diluted with BSA in the range 1-10 mg/ml, and assays were conducted 
exactly as described above. 


Effect of pH 
A series of buffers (lactate, 0-04 mol/l) were prepared in the range pH 2-4-5-9. Substrates (1 mmol/l) 
were dissolved in water. Incubation mixtures contained ot ml of the appropriate substrate, o? ml 
buffer and o-1 ml epidermal extract (10 mg/ml); after incubation for 60 min at 37°C, the reaction was 
stopped and fluorescence measured as described previously. 

Duplicate samples and a blank were assayed at each pH value; after subtraction of the blank, the 
net enzymatic activity was plotted as a function of pH. 


Enzyme kinetics 
The activity of each enzyme was determined using a series of at least five different substrate con- 
centrations, all other conditions being as described above. Duplicate assays and a blank were measured 
at each substrate concentration. 

The reciprocal of the reaction velocity was plotted as a function of the reciprocal of the substrate 
concentration (Lineweaver and Burk plot), and the Michaelis~-Menton constant (Km) obtained by 
extrapolation. 


Normal values and enzyme stability 

The activity of each enzyme was determined in fresh epidermal extracts prepared from four different 
animals. Measurements were repeated at intervals of up to 2 months during storage of one extract 
at — 20°C. 


RESULTS 
General 
Seven of the eight glycosides (Table 1) were hydrolysed at significant rates. The remaining substrate, 
4-MU-N-acetyl-ß-D-galactosaminide, was hydrolysed at about 15% of the rate of the corresponding 
glucosaminide by each extract tested. Since this may be anticipated in the presence of B-acetylglucos- 
aminidase (Barrett, 1972), it was assumed that the extracts contained no specific f-acetylgalactos- 
aminidase. This latter enzyme was not investigated further. 


Progress curves 
These are illustrated in Figs. ra and b. It can be seen that all enzymes showed a linear reaction rate 
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FIGURE I. Progress curves showing che release of AM" frora the various glycosides by epidermal 
extracts for periods up to 2 h. 
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for at least 2 h with the exception of f-galactosidase. In the case of this enzyme a slight but definite 
loss of activity was observed after the 1st hour. 


Effect of epidermal concentration 


The reaction rate was proportional to the concentration of epidermis in the range 1-10 mg/ml for 
each of the seven enzymes investigated. : 
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FIGURE 2. The effects of pH on the activities of five of the epidermal! glycosidases. 


Effect of pH 
Five enzymes displayed clear optima in the Tange examined; the curves are illustrated in Fig. 2 and 


the pH values listed in Table 2. In the case of a-galactosidase a broad plateau was observed between 
` pH values of 3-0 and 4:6, and in the case of «-mannosidase the optimum lay above pH §-9. 


TABLE 2. The pH optima of epidermal glycosidases (present study) compared with values reported for whole 
skin and for isolated lysosomal preparations from various sources 


seen 


Homogenates of whole skin 
rn nem Isolated lysosomal 


` Epidermal Steigerwald & Goldberg preparations (sum- 
Enzyme S extracts Bartholomew (1973) et al, Ockerman marized by 
(present study) (1971) (1969) Barrett, 1972) 

a-glucosidase 5°5 37-45 
-glucosidase 4'6 3°6-5-6 SO SOSS 
a~galactosidase 3-46 EI 
B-galactosidase 3'6 4o 4:6-50 44 3-0-6-0 
g-mannosidase >59 SA SO 
B-acetylglucos- 

aminidase 36 3:2 and 6-0 50 45 
f-glucuronidase 2°4-3°6 40 43 
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Enzyme Kinetics 
The Lineweaver and Burk plots for six of the enzymes were linear over the range of substrate con- 
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centrations employed (Fig. 3a). The remaining enzyme, «-glucosidase, showed a distinctly biphasic 
curve (Fig. 3b). Michaelis~Menton constants obtained by extrapolation are listed in Table 3. 


Normal values and enzyme stability 
The activities of each enzyme determined in fresh extracts prepared from four different animals are 
shown in Table 4. l 


TABLE 3. Michaelis-Menton constants of epidermal glycosidases for the 4-MU glycosides (present study) 
compared with values reported for other mammalian tissues, All values are in mmol/l 








Enzyme Epidermal Cultured Cultured Nervous Nervous Testis 
extracts (present fibroblasts fibroblasts tissue tissue (Leaback 
study) (Hultberg (Kanfer & (monkey) (rat) & Walker, 
et al., 1973) Spielvogel, 1972) (Robins et al., 1968) 1961) 
a-glucosidase 2°§ and 0:033 
f-glucosidase 0°23 0°50 0-067 0'092 
a-galactosidse Lo 
B-galactosidase 0°62 3°35 OAI and oos orog 0'152 
a-mannosidase 0'29 1:78 
f-acetylglucos- 
aminidase 0-094 1-22 
#-glucuronidase 0:063 0'058 oog 





TABLE 4. Activities of epidermal glycosidases in prepara- 

tions from four different guinea-pigs. All values are in 

nmol (107° mol) of 4-MU liberated per min per g fresh 
weight of epidermis 





Animal no. 

Enzyme H 2 3 A Mean 
a-glucosidase 49 41 42 #45 44 
-glucosidase 25 29 IA 24 23 
a-galactosidase 48 57 r8 39 41 
-galactosidase 36 36 28 37 34 
a-mannosidase 27 43 33 go 48 
f-acetylglucos- 

aminidase 20 24 17 38 25 
f-glucuronidase 24 24 20 Go 32 





In general the enzymes were remarkably stable during storage. The exceptions were f-galactosidase 
and «-mannosidase, whose activities fell to 10% and 30°% respectively of their original levels after 
2 months at — 20°C. 


DISCUSSION 


The ultimate sensitivity of a fluorimetric assay is, unlike that of colorimetric methods, limited mainly 
by the magnitude of the blank. In the technique described here the total ‘blank’ (including the fluores- 
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cence of the glycoside itself, contamination with free 4-MU, non-enzymatic decomposition of the 
substrate during incubation and occasional traces of enzyme activity in the BSA) was usually equivalent 
to less than 20 pmol (2 x 107 '' mol) of 4-MU. Assuming the minimum acceptable assay reading to be 
double this value, it can be seen that the enzymes described could be measured in amounts of epider- 
mis ranging between 10 and 200 jig; reduction of the reaction volumes (e.g. to 20 ul) would reduce 
these figures to 1-20 ug. Thus this type of assay is admirably suited either to the determination of 
enzyme ‘profiles’ in biopsy material or to the study of microdissected tissue fragments. 

Our results show beyond doubt that there are at least 7 distinct glycoside hydrolases present in 
epidermis. Their relative activities in guinea-pig epidermis are shown in Table 4; these may be com- 
pared with values reported previously for whole human skin (Table 5). Despite the usual problems 
resulting from the use of different substrates, assay conditions and choices of reference variables, it 
seems evident that the glycosidase profile of epidermis is significantly different from that of whole 
skin; in particular the activities of B-galactosidase and f-acetylglucosaminidase are relatively much 
higher in epidermis. The only report dealing with isolated human epidermis (Gibbs & Griffin, 1970) 
suggested that the /-glucuronidase level is about tenfold that ofdermis. Since we find the level of this 
enzyme to be quite low, however, it is possible that inter-species variation is also of importance. 

The pH optima and the Michaelis—Menton constants of the epidermal glycosidases are compared 
with those of whole human skin and certain other mammalian tissues in Tables 2 and 3 respectively. 
The general similarities in properties between the epidermal enzymes and those described in isolated 
lysosomal preparations provide adequate confirmation that our enzymes are indeed of lysosomal origin. 
It is also of interest that epidermal /-galactosidase is relatively thermolabile (both during assay and 
storage), since a similar observation has recently been made regarding the corresponding lysosomal 
enzyme from liver (Meisler, 1972). The findings reported in this paper are thus compatible with the 
main body of evidence indicating that lysosomes play an important role in the dynamics of epidermal 
metabolism (Wolff & Schreiner, 1970). 


Note added in proof. Our attention had been drawn to the report of Ohkawara et al. (British 
Journal of Dermatology, 87, 450, 1972) which describes the measurement and characterization of 
a similar group of enzymes in human epidermis. 
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SUMMARY 


Patients with dermatoses where the antigen is a hapten, such as those with contact eczema and drug 
allergy, had high mean values of lymphocytes with membrane bound prealbumin detected by immuno- 
fluorescence methods. 

These results support the hypothesis that lymphocytes bind prealbumin. We speculate that this 
was haptenized prealbumin. 


Human prealbumin is a tryptophan-rich protein of comparatively low molecular weight. Its 
physiological role is not clear. It has been found to bind to certain biological substances such as thyro- 
xin (Ingbar, 1958; Tata, 1961; Oppenheimer, 1965; Nayer et al., 1966; Tritsch, 1972). Moreover it 
has been shown (Goodman & Leslie, 1972) that prealbumin binds with human plasma retinol- 
binding protein and this complex significantly stabilizes the retinol-retinol-binding protein complex. 
Because of the capacity of prealbumin to bind to certain biological substances and because a decreased 
level of prealbumin could be found in the blood of patients with Lyell’s syndrome caused by drugs 
(Husz et al., 1971) and in twenty-seven out of thirty-two cases of proved drug allergy (Husz et al., 1974), 
it was assumed that prealbumin might act as a hapten protein carrier and thus may contribute to 
delayed or immediate hypersensitivity. The formation of an immunogenic conjugate between a 
simple chemical (or hapten) and a carrier molecule im vivo is an absolute requirement for the induction 
of an immune response towards a hapten. 

In order to ascertain whether or not prealbumin plays some role in contact eczema and drug allergy, 
immunofluorescence studies were carried out to demonstrate the presence of prealbumin on the 
surface of lymphocytes. 


MATERIALS AND METHODS 


Patients with allergic contact dermatitis (ten) and drug reactions (ten) provided the lymphocytes. 


Correspondence: Professor R.H.Cormane, Binnengasthuis, Department of Dermatology, Amsterdam, The 
Netherlands. 
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Normal healthy department staff members ‘ten) anc patients with atcpzc dermatitis (ten) served as 
controls. 


Lymphocyte separation 

Lymphocyte separation was carried out by the method of Boyum (1968). 20 ml peripheral blood 
was collected by venepuncture in Erlenmeyer flasks esnraining fifteen glass perles, and shaken for 10 
min, After defibrination, 60 ml isotonic solution was added. From this suspension 8 mi was added to 
3 ml Ficoll-Isopaque solution and was centrifuged at 00 g for 20 minutes. The resultant lymphocyte- 
rich layer in between the Ficoll-Isopaque and the semernatant was aspirated, washed three times in 
isotonic NaCl solution, and lightly cent-ifuged at 202 g. The cells thus obtained were resuspended 
in isotonic NaCl solution so as to get about 5 million cis per ml, composed of about 90-95°% lympho- 
cytes and 5-10% monocytes and po ymcrphonuclear neutrophils. 


Immunofluorescence staining and exarzination 
The chemical and immunochemical data of the conjugates used are listed in Table 1. 


TABLE I, Characteristics of FTC-proteim conjugates 
kee 


Patient Conjugates Batch no. FTC. coment Protein cemtent F/P ratio Molar ratio Antibody Dilution 








(agm (mgiai) (ug'mg) (F/P xo-411) unitage used for 
staining 
1 Rabbit F 334 H* gro IS 49 2 4 1/32, 1/64 
antihuman-pre- 
albumin/FTC 
2 Rabbit §-670t 17:6 73 23 c94 2 1/32 
antihuman- 
albumin/FTC 
3 Goat 3-171T 60:0 265 223 — —_ 1/32, 1/64 
antirabbit/FTC 
GAR/FTC 
A Rabbit 2-969t 18:3 1s a — — 1/32 
antiswine/FTC 
RASw/FTC 


crete e a 
* Behring Werke: > Nordic. 


FTC content of conjugates was determined by the method of McKinney, Spillane & Pearce (1966) using - 
fluorescein diacetate (FA) as reference standard. Protez: content was measured by the method of Lowry 
et al. (1951). S 
Antibody ‘unitage’ of conjugates, using serum as a source of antigen, was determined as described by Beutner, 
Sepulveda & Barnett (1968). 


Prealbumin staining could only be carried out on =i! smears because the adding of FTC-labelled 
antihuman prealbumin antiserum to the cell suspensieas caused their agglutination. By this method it 
is possible that intracellular as well 2s membrane ‘boc’ prealbumin is detected. 

For the smear technique the slides were cleaned <aitially in ep": ethyl alcohol and subsequently 
treated in a gas flame. A smear was made from one d=p of the Iymphocyte suspension. After drying 
at room temperature for 15 minutes the smears were washed m phosphate buffer pH 7-2 and sub- 
sequently incubated for 30 min with the conjugate. The slides were washed twice in the buffer for 
I5 min before mounting with Difco mounting fluid. 
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In each case the percentages of prealbumin-positive lymphocytes were determined by examination 
of the microscope field alternately in blue narrow-band (480-490 nm) epi-illumination for fluorescence 
and in conventional light. Fluorescing cells in most instances showed a coarsely grained staining 
(Fig. 1). Trypan-blue viability of the cell suspensions utilized was greater than 97% and was performed 
before IF staining. 





FIGURE I. Specific prealbumin bearing lymphocytes in a patient with allergic contact dermatitis 
(Case 1). Direct immunofluorescence staining with rabbit anti-human prealbumin/FTC; dilution 
1/32, magnification x 350. 

Note: the bound prealbumin fluorescence is spotted rather than diffuse. 


Specificity tests 

Control tests were performed. Unconjugated prealbumin specifically inhibited the conjugated counter- 
part but did not inhibit staining due to conjugated antiserum directed against different classes of 
immunoglobulins. Incubation with heterologous antisera like rabbit anti-swine/FTC and goat anti- 
rabbit/FTC gave negative staining results, The addition of normal rabbit serum to the cell suspensions 


did not reduce the number of cells staining. 


RESULTS 


The distribution pattern of prealbumin bearing lymphocytes in healthy controls and in patients with 
various dermatoses is shown in Table 2. 

The mean value of prealbumin bearing lymphocytes in the healthy controls was 45%; the range 
was 2°5~6°%,. Slightly higher mean values were noted in patients with atopic eczema (7:7%4). Surprising- 


ly, however, in two groups, each of ten patients, the mean values of lymphocytes with membrane- 
bound prealbumin were higher—in allergic contact dermatitis 28:3% and in drug reactions 22',. 


DISCUSSION 


A deficiency or a decrease of prealbumin level in the blood and its presence in the blister fluid of the 
patients with Lyell’s syndrome have been demonstrated by Husz et al. (1971). These authors also 
reported a decrease of prealbumin level in twenty-seven out of thirty-two patients with proved drug 
allergy. These findings, together with the fact that prealbumin can form complexes with certain 
substances such as thyroxin and retinol-binding protein, lead to the assumption that this protein 
might be directly or indirectly involved in certain drug allergies. The possibility that this protein 
acts as a hapten protein carrier has been discussed in publications dealing with the examination of 
c 
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TABLE 2. Distribution paterns ia percentage xf prealbumin bearing lymphocytes in 
various derm 








Patientno. Healthy persons Atopic eczeme Contact dermatitis Drug reactions 








So es) UA Ca 
t 5 5 W SÉ 
2 25 ER E 8 
3 6 5 ES 15 
4 6 3 60 18 
5 5 4 I7 25 
6 4 EE 1s 20 
7 5 4 22 54°5 
8 4 9 D 20°5 
9 5 6 E 225 
Ve 3 65 55 275 
Range 25-6 3-25 6-80 8-545 
Mean value 45 TF 28-3 22 








antigen binding lymphocytes by auto-radiographic metho} in anima! experiments (Naor & Sulitzneau, 
1967; Davie, Rosenthal & Paul, 1971; Sollen, & Marchzons, 1972: Donald, Morley & Beck, 1973). 

The only patient (No. 6) with atopic eczema who hac a high percentage of prealbumin bearing 
lymphocytes also had a contact allergy from a hair colouring product. 

In those cases with contact dermatitis (Nos. 8 and 9) and drug reactions (Nos. 1 and 2) where the 
percentage of prealbumin bearing lymphocyte: was not increased above the 10°” level, the examination 
of lymphocytes was performed 1 or 2 weeks after the onset of the disease. Therefore it seems to be 
important to take blood from the patients at the very begecnimg of the disease or within 48 h after the 
exposure to antigens. 

The fact that the bound protein flucrescenze forms d:.crete spots or patches and is not diffusely 
smudged (Fig. 1) may indicate a ‘switching on’ of the lymphocyte by an antigen (Pernis et al., 1970). 

In almost all cases where the antigen is a kapten, such as patients with contact dermatitis or drug 
allergy, high mean values of lymphocytes with membrane "und prealbumin were noted in comparison 
to healthy controls and patients with atepic dermatitis, 

These results indicate that prealbumin might be involved in the mechanisms of contact dermatitis 
and drug reactions but it is not known whether it acts as hapten carrier or net. 
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SUMMARY 


Direct immunofluorescent (IF) staining was performed on biopsy specimens from fifty-three patients 
with active lichen planus. In fifteen of these cases uninvolved skin sites were also examined. Globular 
or cytoid body-like deposits of immunoglobulins, mainly IgM, were detected in forty-six of the active 
lesions, and in half the uninvolved skin biopsies. The deposition of fibrin in the papillary dermis and 
around follicular structures was seen only in the active lichen planus papules. 

The significance of these findings was assessed by comparison with the IF results obtained in 252 
biopsies from various cutaneous disorders, stained by the same technique during the period of this 
study. Although the presence of immunoglobulin cytoid bodies and fibrin was found to be highly 
characteristic of lichen planus, these findings were not specifically diagnostic. Morphologically 
identical deposits were seen not infrequently in lupus erythematosus and in eczema. Active lesions of 
dermatitis herpetiformis, erythema multiforme and other rare dermatoses also showed these cytoid 
body-like immunoglobulin deposits. 


In addition to the immunoglobulin and complement band deposits at the basement membrane in 
lupus erythematosus (LE), several investigators have also described globular or cytoid body (CB) 
deposits of these materials in the dermal papillae (Burnham & Fine, 1969; Tan & Kunkel, 1966; 
Ueki, 1969; Baart de la Faille-Kuyper & Cormane, 1968; Pohle & Tuffanelli, 1968). Similar CB 
deposits have been seen in dermatomyositis (Winkelmann, Jordan & de Morogas, 1972) and their 
frequent or constant presence in lichen planus (LP) has also been described (Ueki, 1969; Michel er al., 
1970; Waisman, Dundon & Michel, 1973; Michel & Sy, 1973; Baart de la Faille-Kuyper & Baart de la 
Faille, 1974). 

Much attention has also been directed to the deposition of fibrin products in LP (Barthelmes & 
Haustein, 1970; Salo, Tallburg & Mustakalio, 1972; Ebner & Kraft, 1972, 1973; Waisman et al., 1973; 
Michel & Sy, 1973; Baart de la Faille-Kuyper & Baart de la Faille, 1974). We have attempted to 
investigate the diagnostic significance of these cytoid body and fibrin deposits in a number of in- 
flammatory dermatoses. 

Correspondence addresses: * Department of Dermatology, Medical College of Virginia, Richmond, Virginia 
23298. + 1610 Lister Buildings, Jeppe Street, Johannesburg. S.A. + Department of Medicine, University Hospital 
of Wales, Cardiff CF4 4XW. 
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MATERIALS ANE METHODS 


Biopsy specimens of fifty-three case:.of LP were divided, half rapidly frozen in liquid nitrogen and half 
fixed in ro". formol saline for routine h:stological armlysis. Frozen tissue was stored at — 70°C and 
cut at § yum in a cryostat at —25°C within 1 week ©? biopsy. Im fifteen cases, uninvolved skin was 
obtained from sites distant from the zreas of active LP and treated in the same way. During the period 
of this investigation 252 other skin biopsy specimess were ebtained fer diagnostic purposes and 
processed identically using the same conjugated anticra. Direct IF staining was performed with 
commercially obtained fluorescein labelled conjugated antisera as previously described (Abell, 
Black & Marks, 1974). These conjugates had the following properties: 


Sheep anti-human IgG F/P ratio 41 molar Ab.P o71 mgm) 4 units/ml, däuted 1:30 (Wellcome). 
Sheep anti-human IgM F/P ratio 34 molar 2 units/ml, diluted 1:29 CWellcome). 

Sheep anti-human IgA F'P ratio 3-3 melar q unit,;ml, deleced 1:10 Wellcome). 

Goat anti-human C, (Bra,Brc) F/P ratio 2-1 molar 8 unitsl, diluted 1:30 (Hylands). 

Rabbit anti-human Fibrin F/P ratio 2-2 molær Prescription 1:16, diluted 1:30 (Hylands). 

Rabbit anti-human Albumin F/P ratio rz malar diluted rz (Nordic3. 








The sections were mounted in buffered glycerol at pE 3. 


The specificity of the antiglobulin cenjugates had been determined by ge! diffusion and by direct IF 
staining of monoclonal bone marrow preparations and had been shown to be heavy chain specific. 
Specificity of the remaining conjugates was demonstrated by immuno-electrophoresis. Negative and 
positive control specimens were incorporated in each experiment and in six cases staining with fluores- 
cein isothiocyanate (FITC) dissolved :n phosphate butizred saline at dilutions of 0-1° to o-o001?, 
was also performed. Blocking experiments were performed on nine active LP lesions using unlabelled 
sheep anti-human IgG and IgM (Wellcome) antisera ‘anit assay of both € units/ml). Blocking was 
attempted with these anti-sera undiluted and diluted te 3 part in ro, 20 and 40. A Leitz SM micro- 
scope illuminated by a HBO 200 mercury vapour lamp was used with primary filters Bg 38 (red) and 
KP490 and with secondary filters Kaz or Ks30. The “rmalin fixed tissues were routinely stained 
with haematoxylin and eosin (H & E), periodic acid Sch@ (PAS) and alcian blue, H & E pH 2'5. 


RESULTS 


Histological changes of LP were contirmed in all fifty-three cases. In none of the biopsies from 
uninvolved sites was evidence of LP acvity detected. 

Immunoglobulin CB deposits were detected in forty-sixcof the fifty-three active LP papules (Fig. 1). 
All three major immunoglobulin classes vere detected on these bodies (Table 1) but IgM was detected , 
in all positive cases and produced the most imtense fluorescence. Complement C, could not be speci- 
fically identified in any of these CB deposits, although is a single case deposition in the walls of 


TABLE I. IF Ig evtoid bodies and fibrin in lichen planus 








Toal cases IgM (ei IgA C, Fibrin 





Lichen planus 
papules ER 46 z F E 47 
UninvoWwed skin I5 8 Pan OT nee ES 
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FIGURE I. Lichen planus papule: direct IF IgM. Note cluster of cytoid body deposits in dermal 
papilla ( x 300). 


several papillary vessels was noted. Considerable variation in size was often apparent but few were 
much larger than a basal epidermal cell. Their numbers also varied markedly. Most lesions produced 
many CB deposits which tended to form clusters or aggregates. Less frequently only an occasional 
body would be found or serial sections might be required to demonstrate any. 

The majority of these deposits lay in the papillary dermis adjacent to the epidermo-dermal junction 
of the surface or follicular epithelium. Intra-epidermal localization was occasionally seen and some- 
times they were found in the reticular dermis apparently unrelated to follicular structures. In two 
specimens a finely stippled pattern of IgM was seen in the BM zone but only in the papillae containing 
CB deposits. 

Examination of the fifteen biopsies from uninvolved skin revealed IgM CB deposits in eight. They 
were set singly or in small groups in the papillary dermis close to the epidermis. Deep or perifollicular 
bodies were not found. 
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FIGURE 2. Lichen planus papule 
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FIGURE 3. Lupus erythematosus: direct IF IgM. Note both the LE band of immunoglobulin and 


the large cytoid body deposits ( x 500). 


TABLE 2. IF Ig cytoid bodies in other dermatoses 


Total CB Ig 

Lupus erythematosus 49 II 
Eczema 44 II 
Dermatitis herpetiformis 9 4 
Erythema multiforme 3 

Lichen sclerosus et atrophicus 3 I 
Drug erythema 2 I 
Degos’ malignant papulosis I I 
Lymphomatoid papulosis I I 
Chilblain I I 
Uninvolved (normal) skin — 4 


CB deposits morphologically indistinguishable from those of LP were seen in eleven of forty-nine 
biopsies (Table 2) of cutaneous LE (Fig. 3). The IF staining reaction was identical, but in some 
sections the staining was more intense. In LE the tendency of these bodies to form large clusters was 
less pronounced, and they were never very profuse in number. 

In eight of these eleven positive cases (LE) IF bands of immunoglobulin and complement were also 
present but in three clinically and histologically typical cases, this LE band was absent. Although 
complement C, staining of the "LEI band was well demonstrated in these eight positive cases, C, 
could not be detected on the CB deposits. Fibrin deposition at the epidermal junction was also 
present in nine of the eleven cases, generally as a thick homogeneous band (Fig. 4). 

Forty-four biopsies with eczematous histology produced eleven sections showing CB deposits. 
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FIGURE 4. Lupus erythematosus: direct IF firm. Note Re thick her-ogeneous fibrin deposit at the 
dermo-epidermal junction 125 


They were never numerous; always in the papillary dermis esther sungly or in small groups. Diffuse 
dermal fibrin deposition was not uncommon but never smulzted ths patterns seen in LP or LE. 


Clusters of IF cytoid bodies were lso seen in bullous lesions of dermatitis herpetiformis and 
erythema multiforme. Small numbers of solitary CB’s were seen in single cases of a drug eruption 


(sulphinpyrazone), chilblains, and in the apparen-ly unimeived skin from single cases of generalized 
eczema, dermatitis herpitiformis, cutaneous LE, and nodular prurigo, Clusters of IgM cyvoid bodies 
and papillary fibrin deposition similar to thet seen in L> were found in a case of lichen sclerosus 
et atrophicus and also of malignant atrophic pepulosis » egos). A biopsy from a case of lympho- 
matoid papulosis (to be reported elsewnere showed va: numbers ef these CB deposits extending 
throughout the deep dermal infiltrate. 


LISCUSSION 


Our results differ in a number of ways trom those of prem ous snvesugators. We have been unable to 
detect the presence of IgM or complement C, depositics at the basement membrane zone, as de- 
scribed by Baart de la Faille-Kuyper & Baart de la Fate ‘p974); we did ebserve in two biopsies 
localized deposition of IgM at this site, "ut enly in the papillae in waich the CB deposits were also 
found. Our results did, however, support their finding that the major immunoglobulin found on the 
CB’s is IgM. 

Although, occasionally the CB’s could be “sua.tzed wach the anti-C, complement conjugate, we 
could not detect specific C, fixation on these bodies in amy of the dermatoses studied. Of particular 
note was the absence of C, staining of the cvteid bodies is sections of discoid LE in which C, could 
be readily detected in the BM banda. 
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Reports of fibrin deposition in LP have given more uniform results. We were not able to detect such 
well developed fibrin deposition in the vessels of early lesions as described by Barthelmes & Haustein 
(1970). Fibrin does not appear in the uninvolved skin biopsies. 

The incomplete blocking of IgM staining of the CB’s by an unlabelled IgM antiserum of twice the 
unitage of the conjugated IgM antiserum was seen not only in LP but also in LE, eczema, lymphc- 
matoid papulosis and in the uninvolved LP biopsies. The IgM in the BM band of LE lesions was 
completely blocked, while only partial blocking of the IgM of the CB’s could be obtained. Despite 
this, the reduction of IF staining was substantial and was considered to indicate a high degree of 
specificity. Blocking of IgG staining in all circumstances was complete, and staining of CB’s with 
free fluorescein could not be demonstrated. 

The presence of CB deposits was not diagnostic of LP, but large clusters were certainly highly 
characteristic of this condition, as also was the pattern of fibrin deposition in the papillae. LE and 
eczema showed similar but fewer CB’s. 

In most cases clinical and histological evaluation will prevent diagnostic errors between LE and 
LP although an occasional case may give rise to difficulty, especially with facial lesions. We have had 
such problems in three cases of facial LE which failed to show a BM IF band of immunoglobulin, but 
in which IF CB’s suggested the possible diagnosis of LP. The histology in all three cases was charac- 
teristic of LE however. We did not find deposits of IgM or complement at the BM zone in cases of 
LP which have morphologically suggested LE. 

Michel and Sy’s series included two cases of probable drug induced LP. One case in this present 
report was confirmed to be due to practolol by a successful provocation test, and the IF findings were 
identical to those seen in idiopathic cases. 

Thyresson & Moberger (1957) postulated that the primary disorder in LP involves degeneration of 
basal epidermal cells, and the production of hyaline or colloid bodies. Black (1972) considered that the 
histological changes in LP are in part due to the migration of epidermal cells into the areas of basal cell 
damage, and histochemical (Black & Wilson Jones, 1972) and radiographic (Marks, Black & Wilson 
Jones, 1973) evidence has been obtained to support these concepts. Ueki considered that the IF 
globular or CB bodies are located on the hyaline bodies, and subsequent reports have supported this 
view. 

Hyaline bodies are best stained by PAS after diastase digestion (Goltz & Hult, 1963) but it was 
rarely possible in the formalin fixed tissue to find hyaline bodies in equivalent numbers to the IF 
CB’s seen in frozen sections of the same tissue. Unfortunately, PAS staining of frozen sections, and 
restaining of sections used for IF did not clearly define hyaline bodies. Hyaline bodies were seen in 
some PAS sections of LE but were not found in eczema or uninvolved skin. 

Peroxidase labelled antiglobulin preparations examined by electron microscopy might further 
elucidate this apparent discrepancy. At the present time it still remains to be proved that hyaline 
body formation is responsible for all the cytoid bodies seen in IF preparations in these dermatoses. 

The finding of these IF bodies in so many dermatoses, as well as in apparently uninvolved skin, 
suggests that this change might well represent a non specific phenomenon of basal epidermal cell 
degeneration, caused by a number of differing processes. 

The interpretation of the part played by these immunoglobulin and fibrin deposits in LP and other 
conditions also remains to be determined. 


ACKNOWLEDGMENTS 


We wish to acknowledge the help of Mr S.J.Robertson and Mrs M.E.Manley in producing the 
photomicrographs. 


- 


24 E Atell et al. 
FEFERENEES 


ABELL, E., BLACK, M.M. & Marks, R. ei" Emmunceglobeiin and complemert deposits in the skin in in- 
flammatory facial dermatoses. Britis Jounal of Dermar™ 

BAART DE LA FAILLE-KUYPER, EH & BAART CE LA PAILLE 
planus. British Journal of Dermatology, ep, 365. 

BAART DE LA FarLLe~Kuyprr, E.H. & Cormang, R.H. (1668) The occurrence of certain serum factors in the dermal- 
epidermal junction and vessel walls of the skin im lupas erythemmtosus aad other (skin) diseases. Acta 
dermato-venereologica, 48, 578. 

BARTHELMES, VON H. & HAVSTEIN, U.F. (2970) Nachweis vos ibris Ablagerungen bein Lichen Ruber Planus mit 
hilfe der Inmunofluoreszenz histologie. Dematoiogische .lametsscleit/t, 1856, rs, 

Brack, M.M. (1972) The pathogenesis of chen planus. Booch Fearnai of Derma'olagy, 86, 302. 

Brack, M.M. & Witson Jones, E. (1972) The role of the ep:derrais in the hisccpathogenesis of lichen planus. 
Archives of Dermatology, 105, 81. 

BURNHAM, T.K. & Fine, G. (1969) The imraunottuorescest bared test for lupes erythematosus. Archives of 
Dermatology, 99, 413. 

EBNER, H & Krart, D (1972) Fibrinadigerung:n beim lecher Ruber Planus. Archiv für Dermatologische 
Forschung, 243, 305. 

EBNER, H. & Krart, D. (1973) Fibrinnachweis mit einen Ens manmserur Konjugat bein Lichen Ruber Planus. 
Dermatologica, 146, 101. 

GoLTZ, R.W. & Huct, A.M. (1963) Zur Histochemizcher nans der Kolloidkérper bein Lichen Planus. Hautarzt, 
17, 355. 

Marks, R., Black, M.M. & WILSON Joss, E (2973) Epidermal coll kinetics in lichen planus. British Journal of 
Dermatology, 88, 37. 

MICHEL, B., Sy, ER, Davin, K. & Haserick, J.R. (1970 Immunofluoresceat studies in lichen planus. 
(Abstracted.) Journal of Investigative Dermatology, $4, 42>. 

MicueEL, B. & Sy, E.K. (1973) Tissue fixeeé imraunoglobulins in licaen planus. In: Jmmunopathology of the skin 
(Ed. by E.H.Beutner, T.P.Chorzelski, SE Beam and RE jorden), p. 182. Dowden, Hutchinson and Ross, 
Stroudsburgh. 

Pour, E.L. & TUFFANELLI, D.L. (1968) Study of cutaneous Hapus erythematosus. Archives of Dermatology, 97, 
520. 

Saco, O.P., TALLBERG, T.H. & Maan, K.K (072) Demonstration of fbrin in skin diseases. Acta 
dermato-venereologica, §2, 291. 

Tan, EM. & KunxeL, H.G. (1966) An immencfiuorescers study of the skip lesions in systemic lupus 
erythematosus. Arthritis & Rheumaitsre, 9, 37. 

THYRESSON, N. & Mopercer, G. (1957) Cytologic studies on lcan ruber planus. Acta dermato-venereologica, 37, 
191. 

Ueki, H. (1969) Hyaline bodies in subepicermel pepillae. Aræèives of Dermatology, 100, 610. 

WArsMAN, M., Dunpon, B.C. & Ac B. (1973) [mmunecfivorescemt studies in lichen nitidus. Archives 
of Dermatology, 107, 200. 

WINKELMANN, R.K., JorpAN, R.E. & DE Morocas. J.M. (:972» immanoftuorescent studies of dermatomyositis. 
Dermatologica, 145, 42. 








1974) An imawinofluorescent study of lichen 








British Journal of Dermatology (1975) 93, 25. 


Deficiency of circulating IgA and IgM in adult 
patients with lichen planus 


L.STANKLER 
University Medical Buildings, Foresterhill, Aberdeen ABg 2ZD 


Accepted for publication 4 November 1974 


SUMMARY 


Investigations on thirteen consecutive adult patients with classical lichen planus revealed a signifi- 
cant lowering in the levels of circulating IgA and IgM. Patients with lichen planus may have an 
immunological defect which makes them susceptible to infection with an unknown virus. 


Despite much recent investigation the cause of lichen planus remains unknown (Black, 1972). The 
development of a lichen planus papule has been attributed to a viral infection (Swanbeck & Thyresson, 
1964; Depaoli, 1953), to an inborn error of metabolism (Cotton, van den Hurk & van der Staak, 1972) 
or to continuous minute damage of unknown origin to the cells in the basal layer of the epidermis 
(Marks, Black & Wilson Jones, 1973; Presbury & Marks, 1974). Black (1972) stated that there is very 
little evidence for an autoimmune cause for lichen planus, but Sarkany & Gaylarde (1972), in a pre- 
liminary investigation, reported in vitro lymphocyte transformation in two of six patients with lichen 
planus when their lymphocytes were cultured in the presence of a homogenate made from a lesion 
taken from the patient’s own skin; and Lachapelle & De la Brassine (1973) used autoradiographic and 
cytochemical techniques on lichen planus lesions and found the cells in the dermal infiltrate to be 
proliferating lymphoblasts. The latter workers suggest that this blast transformation could represent 
. an immunological response. 

There has been no report on levels of circulating immunoglobulins in patients with lichen planus. 
This is such a report on thirteen patients. 


METHOD 


Thirteen unselected consecutive patients with classical lichen planus in various stages of activity took 
part in the investigation. Blood was taken from each patient and the immunoglobulin levels were 
esumated by single radial immunodiffusion according to Mancini, Carbonara & Heremans (1965). 


RESULTS 


The results of this investigation are shown in Table 1. A statistical analysis of these results (Table 2) 
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TABLE I. ImmunogobuEs levels in thirreen patiems with lechen planus 














Lesions igs IgA IgM 
in (7¢0~1800 (90-450 (90-280 
Patient Sex Age Sites mouth ACTA mg 3) mg?) mg?4) 
I F 72 Generalized - Actix 760 88 152 
2 F 44 Generalized — Setted 3200 152 56 
3 M 30 Limbs : Active E329 60 60 
4 M 68 Generalized ~ Sert EI8O 200 60 
5 F 54 Arms & ches: - Serr Vë 160 60 
6 M 41 Generalized ~ Settles Loge 116 96 
7 M 72 Limbs - Setka 1500 120 30 
8 F 51 Limbs Settled r240 112 84 
9 F 43 Legs Active IC6C 48 228 
10 F 58 Generalized ~ Settles 726 40 136 
Ir M 48 Penis Activ: Wed 60 56 
12 F 66 Generalized Settiedt 965 68 306 
13 F ap Generalized i Active 1150 82 40 





TABLE 2. Statstical analysis wf immunoglobulin levels 





13 pawent: 








Normal* with L.P. Difference of means 
Factor ~ -~ —— - - — 
Mean sai Mean S.C, t Significance 
IgA 270 45 982 48 Ing Depot 
IgM 170 27 ë 102-2 td x8  Deoor 
IgG 1250 137% Leon 40075 Net signiĝcant 





* These values were desved trom 150 hospaalized individuals, mostly 
admitted for elective minor surgery and being ze disorder known to affect 
the immunogiobulin levels “Dr F. Aibert-Recis. Department of Chemical 
Pathology, University of Aberdeen). 








shows that as a group the thirteen patient: wita lichen plawus had a significant lowering of IgA and 
IgM. When considered individually for IgA all the patients had levels below the normal mean and 
seven had levels below the os". probabilay lenit; for Ig. ail the patients except two had levels 
below the normal mean and three had levels below the 95°, prooab:litry limit. The IgA levels were 
depressed in all five patients with active lesions compared with “wo of eight patients in whem the 
disease had settled (P<o-05). This depression of IgA canret be attributed to generalized skin in- 
volvement which was present in only two ef five patients with active disease 140%) compared with 
five of eight patients (63°,) whose disease kad settled. 





s BISCUSSION 


This investigation shows a significant reduction in the circulac:ng evels of IgA and IgM in patients 
with lichen planus. Immunoglobulin deposizion és reported a bora afected and unaffected skin of 
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patients with lichen planus. IgM is found in the upper dermis (Baart de la Faille-Kuyper & Baart 
de la Faille, 1974) and in the basement membrane zone (Copeman, Schroeter & Kierland, 1970) of 
lichen planus lesions and IgG has been found in the clinically unaffected skin (Baart de la Faille- 
Kuyper, 1972). The demonstration of IgG, IgA and IgM in the colloid body—one of the earliest 
pathological changes—led Baart de la Faille-Kuyper & Baart de la Faille (1974) to the conclusion that 
immunoglobulins may play a primary role in the genesis of the colloid body. 

The reduced blood levels of IgA and IgM in patients with lichen planus requires elucidation. 
Reduced IgA and IgM levels are present in the blood of patients with acquired dysgammaglobulin- 
aemia type 1 (Gilbert & Hong, 1964) who have a history of susceptibility to infection between the ages 
of 19 and 29 years, and present with diarrhoea, malabsorption and infestation with Giardia lamblia 
(Adenolfi, 1969). There was no history of susceptibility to infection or bowel upset in this group of 
patients with lichen planus but the immunoglobulin levels were only slightly reduced. It is tempting 
to suggest that patients with lichen planus have an immunological deficiency and are susceptible to 
an unknown viral agent which may be released when the unaffected skin is subjected to damage 
(Stankler & Ewen, 1974). 
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SUMMARY 


The effect of various hormones and drugs on the adenyl cyclase system of pig and human epidermal 
slices was studied 7 vitro. 

Adrenaline and isoproterenol in the presence of theophylline increased the epidermal cyclic AMP 
level 20-fold in 5 min. Noradrenaline also stimulated cyclic AMP accumulation but to a much lesser 
degree. The adrenaline stimulation was marked even in the absence of the phosphodiesterase inhibitor, 
theophylline. Theophylline potentiated the effect of adrenaline at the concentration of 2-10 mM 
although theophylline alone did not elevate the cyclic AMP level significantly. The Km for adrenaline 
stimulation of the adenyl cyclase system of pig epidermis was 7-7 x 1077 M. A f-adrenergic antagonist, 
propranolol, markedly inhibited the adrenaline stimulation while «-antagonists, phentolamine or 
priscoline, showed little effect. These results are in accord with the view that the epidermis possesses 
an active adenyl cyclase system with f-adrenergic receptors. 


Cyclic AMP metabolism has important consequences in every mammalian tissue (Robison, Butcher & 
Sutherland, 1971). Reported studies on skin on the effect of f-adrenergic drugs on cyclic AMP 
formation are shown in Table 1. Adenyl cyclase is a membrane enzyme which easily loses its hormone 
responsiveness during homogenization. As shown in Table 1 purified membrane fractions responded 
only poorly to stimulation, while epidermal slices incubated in a physiological medium and then 
subjected to catecholamine stimulation have responded much more physiologically. In this report, 
we describe the effect of adrenergic agents and related compounds on pig and human epidermal 
adenyl cyclase. Kinetic parameters thus obtained have helped to establish the ‘optimal’ experimental 
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condition in regards to ‘hormonal effectiveness’, axel shuld aid future experiments on the adenyl 
cyclase system of normal and disezsed epidermis. 


MATERIALS ANB METHODS 


Domestic pigs weighing 5~—10 kg weve used as experimental animals. The dorsal skin was shaved, wiped 
gently with water, and then removed æ a sheet by use af a Castroviejo Keratome set at 0-4 mm. 
No anaesthesia was used, to avoid its possible effects en the experimental system. The human 
epidermal slices were obtained in the same way exce rt thet the thickness was 0-2 mm. 

The removed epidermis was kept in Hank’s balanced salt solution at 4°C and used within 1 hour. 

The epidermis was cut into sma!) pieces of approzsnately 6 x 6 mm, floated epidermal side up on 
Hank’s salt solution and pre-incubated sor 15-20 maa at 77°C in room air. At the end of the pre- 
incubation period, two pieces of epicerm:s were transserrec to 3 ml of mcubation media consisting of 
Hank’s salt solution with added experimental drugs pi: hormones and incubation was continued 
for a further 5 min at 37°C. At the end of the 5 mir experimental period, the epidermal slices were 
removed from the medium and quickly frozen between flat dry ice. The frozen pieces were placed in 
test-tubes chilled in dry ice. After the adcition of son l of ice cold o'r N HCI, the tissue was boiled for 
5 min and then homogenized. 20017 of the homogenate wes analysed for cyclic AMP content by the 
protein binding method of Gilman (1973) with a cht or in extraction procedure as reported 
before (Yoshikawa et al. 1975). 

Part of the remaining homogenate was used to mesure protein content according to the method 
of Lowry er al. (1951). 


RESULT 3 


(1) Pre-incubation 

As reported previously, the cyclic AM{P level rapidly amcreases during the first 5 min after removal of 
the skin and then slowly decreases (Yosh:kawa er al., 2975. ATP on the other hand decreases after 
removal (Kondo & Adachi, 1971). 

It is, therefore, very important to bring the elevated cyclic AMP level down to physiological level 
prior to incubation with the drugs and hermones to 2: tested. This is the purpose of pre-incubating 
the skin. 

As shown in Fig. 1, the elevated cyclic AMP levelcecreases quickly during pre-incubation at 37°C 
and within 15-20 min reaches its lowest ievel] which = close to the physiological level. At the same 
time, the level of ATP, the substrate of adenyl Gclasz, imereases to reach the maximal and nearly 
physiological level at about 20-36 min. 

After this period, the cyclic AMP ‘evel goes up agai and the ATP level starts to decrease. 

Based on these findings, the following experiments were curried out with pre-incubations of 15-20 
min. 


(2) Incubation time 
After the pre-incubation, tissues were incusated in Hant’ss 
M adrenaline, and both together (Fig. 2). 

With 2 mM theophylline alone, there wes no significant increase of cyclic AMP during 15 min of 
incubation. 5 x 107° M adrenaline gave a rapid and ir-medzate increase of cyclic AMP in the skin 
for the initial 5 min of incubation, <aerecfter the tota cycac AMP started to decrease despite the 
continuous presence of the adrenaline 





upon with 2 mM theophylline, 5 x 107 * 
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FIGURE 1. Effect of pre-incubation on the cyclic AMP and ATP content of the skin, Pieces of skin 
were incubated for the indicated periods in Hank’s balanced salt solution at 37°C, frozen quickly 
and analysed for cyclic AMP and ATP content. ATP is the average of two separate experiments 
using one piece of skin for each time period in each experiment. It is measured by luciferine- 
luciferase bioluminescence method (Holmsen, Holmsen & Bernhardsen, 1966). Cyclic AMP is the 
average +s.e, for two to three different series of experiments as indicated with two pieces of skin 
for each time period for each experiment. A is the concentration determined at the point where the 
skin specimens were left in air for about 30 s after the removal and then placed in Hank’s solution 
for storage at 4°C. B is the concentration after 30-60 min of the storage at 4°C in Hank’s solution, 
i.e, just before the beginning of the incubation at 37°C in fresh Hank’s solution. Physiological 
concentration of ATP in the tissue is considered to be about 2 nmol/mg prot. (Kondo & Adachi, 
1971), and that of cyclic AMP is 1-2 pmol/mg prot. (Yoshikawa et al., 1975). 


The addition of 2 mM theophylline potentiated the adrenaline effect, but the cyclic AMP level still 
reached a maximum after 5 min of incubation and decreased slowly thereafter. 


The following experiments were therefore carried out with 5 min of incubation to see the maximum 
effects of the various agents. 


(3) Theophylline concentration 

The epidermal slices were incubated with various concentrations of theophylline in the presence and 
absence of adrenaline. The effect of theophylline alone was not significant even at 10 mM, while it 
remarkably enhanced the stimulatory effect of adrenaline on cyclic AMP accumulation (100% 
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increase in the cyclic AMP level at :o max theophylliae after 5 min of incubation). Further experi- 
ments were done with 10 mM theophyllime unless otherwise stated. 


(4) Effect of adrenaline concentration 
The epidermis was incubated with various coneenzrations of adrenaline ranging from 1078 M to 
Lo * M together with 10 mM theophylline for 5 min a 37°C (Fig. 3). 
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FIGURE 3. The effect of concensation. Tissues were incubated with various concentrations of 
adrenaline plus 10 mM theophvHinz. 
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Remarkable activation of adenyl cyclase by adrenaline was observed. The increase in cyclic AMP 
was linear up to an adrenaline concentration of about 5 x 107’ M, then the rate of stimulation de- 
creased. Maximal activation was obtained at a concentration of about 5 x 107° M. The apparent Km 
for adrenaline was 7-7 x 10°’ M and was in good agreement with those calculated for other tissues. 


(5) Effects of adrenergic agonist, antagonist and NaF 
The results are summarized in Fig. 4. Incubations were for 5 min at 37°C. As shown before, theo- 
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FIGURE 4. The effects of adrenergic agents, 3 and f-adrenergic blocking agents, theophylline 
and NaF on the cyclic AMP accumulation in pig skin. Data are expressed as the average and 
individual results in two different series of experiments as indicated by small bars. Two pieces 
of skin were used for each measurement. 


phylline by itself had little effect, but did enhance the accumulation of cyclic AMP induced by 
adrenaline. 

Isoproterenol was found to be as effective as adrenaline in inducing cyclic AMP accumulation, 
while noradrenaline was not as effective. 

Propranolol, the f-adrenergic blocking agent, markedly counteracted the stimulatory effect of 
adrenaline although its blocking effect was not complete at a concentration of 1074 M, ten times higher 
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than that of adrenaline. On the other hand, phenclamine, the a-adrenergic blocking agent, was 
ineffective in blocking the effect of acrenaline. So um fluoride (10 mM) increased cyclic AMP 
additively to the effect of adrenaline. Tae NaF effec, however, was small. 


(6) Studies on human epidermal slices 


The effects of theophylline, adrenaline, propranolol aad prisceline (an y-blocker) were studied with 
human epidermal slices (Fig. 5). 
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FIGURE §,. Effects cfadrenaline, teopkylline and «acc: f-adrenergic blocking agents on cyclic AMP 
accumulation in human skin. Dats are the average of me results ebtained with two to three different 
white adult skins, two pieces of waich were analysed for each experiment. 


The results were essentially the same es those with pig skia. 


DISCESSIAN 


Previous data on catecholamine stimulation cf epidermal adenyl cyclase are summarized in Table 1 
Our data show the most remarkable stimulation by bom adrenaline and isoproterenol. One reason for 
this clear-cut demonstration may in part be due te our ore-incubation of epidermal slices to decrease 
(and also to standardize) the cyclic AMP level, which mvariadly has risen after removal of the skin 
(cf. Fig. 1). 

Marks & Grimm (1972) also reportec marked st:mulation (minimum 1000°%) of cyclic AMP 
accumulation in skin with isoproterenol given imtraper:oneally. Their sradies were completely in vivo 
so that intra-epidermal cyclic AMP levels were low “and standardized) at the beginning of each 
experiment. Mui, Hsia & Halprin ©1975) have also reported marked stimulation using a similar 
pre-incubation period. 

Pig and human epidermis may also respond weli because they censist of several layers of epidermal 
cells, unlike rodents’ which consists of less than two myers. Consequently with rodents’ epidermis 
it is difficult to avoid moderate to heavy contamination 2y dermis which contains both inert (collagen) 
and possibly antagonistic (blood vessels waich contain #-receptors) elements. Another reason for the 
varying degree of stimulation reported is the use of a phosphodiesterase inhibitor. When the in- 
hibitor, theophylline, was not added, only 25‘, of the stimulation by adrenaline in the presence of 





Catecholamine stimulation of epidermal adenyl cyclase 


TABLE I. f-agonist stimulation of epidermal adenyl cyclase 








References Samples -Agonist Stimulation Remarks 
CO) 
Mier & Urselmann Guinea-pig Adrenaline o In vitro homogenate 
1970 whole skin 
Brønstad et al. Hamster Adrenaline 1500 In vitro slice 
1971 whole skin 54C-ATP pre-labelled 
Powell et al. Rat epidermis Isoproterenol 300 In vitro slice 
1971 
Duell er al. 1971 New born rat Isoproterenol 40 Particulate 
whole skin (17,000 x g) 
Marks & Rebien Mouse Adrenaline 20-§0 Particulate 
1972 whole skin Isoproterenol (1200 x g) 
Marks & Grimm Mouse Isoproterenol 1000 In vivo experiment 
1972 whole skin adrenaline 300 
noradrenaline 150 
Hsia er al. 1972 Human Adrenaline 40 Particulate (650 x g) 
epidermis 
Wright et al. Human Adrenaline 300 In vitro slice 
1973 epidermis 3H-ATP pre-labelled 
Voorhees et al. Human Isoproterenol 100 In vitro slice 
1973 epidermis no theophylline 
Mui et al. 1975 Human Adrenaline 1600 In vitro slice 
epidermis 3H-ATP pre-labelled 
Yoshikawa et al. Human & pig Adrenaline & 2000 In vitro slice 
(this paper) epidermis isoproterenol 
noradrenaline 500 
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theophylline was observed. No phosphodiesterase inhibitor was added in Voorhees et al. (1973) 


DA 


experiments, which showed only 100% stimulation. 

Despite the varying degree of f-agonists’ stimulation on adenyl cyclase of skin, all previous data 
and ours are in accord with the view that mammalian epidermis possesses an adenyl cyclase system 
with a f-receptor. Under optimal experimental conditions either adrenaline or isoproterenol can 
induce an accumulation of cyclic AMP in 5 min which is 20-fold higher than the initial value. 
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SUMMARY 


Seven patients undergoing treatment for cutaneous hepatic porphyria had serial measurements of 
their plasma uroporphyrin. In each case there was a progressive fall during treatment but even in 
remission the levels did not return to normal. There was a significant correlation between urinary 
and plasma uroporphyrin concentrations. 


There is, at present, no convenient and reliable method of assessing disease activity in cutaneous 
hepatic porphyria (porphyria cutanea tarda, CHP). Clinical manifestations are influenced by many 
factors, especially exposure to sunlight and trauma. To diagnose CHP detection of high urinary 
uroporphyrin excretion is essential; but quantitative measurements rely on accurate 24 h collections, 
which present difficulties in out-patients. 

Patients with untreated CHP have increased quantities of uroporphyrin in their plasma (Moore 
et al., 1973). This is secondary to increased uroporphyrin production by the liver which causes the 
high urinary uroporphyrin excretion and contributes to the cutaneous signs typical of the disease. 

The purpose of this study was to determine whether a direct relationship exists between plasma 
uroporphyrin levels and disease activity. 


PATIENTS AND METHODS 
Fifteen patients with untreated, active CHP were studied. Their clinical details are summarized in 


Table 1. Twenty control plasmas were obtained from healthy, age and sex matched blood donors 


Correspondence to: B.R.Allen, Department of Dermatology, General Hospital, Nottingham NG" 6HA. 


A paper based on this work was read to the Investigative Group of the British Association of Dermatologists 
at Liverpool, January 1974. 
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whose blood was being used for packed cells. Urinary uroporphyrin was measured by the method of 
Rimington (1961) and plasma uroporphyrin by the method of Moore et al. (1973). Full red cell, 
plasma, urinary and faecal porphyrin analyses were carried out in each patient but this paper deals 
only with uroporphyrin which showed the most marked and consistent abnormality. 

Seven of the patients had regular measurements of 24 h urinary uroporphyrin and plasma uro- 
porphyrin throughout the course of their therapy. Two were treated by venesection and five by plasma- 
pheresis. All were strongly advised to give up alcohol. It was impossible to assess accurately whether 
this advice was being acted upon, but the problem was approached in two ways; direct questioning 
about consumption and blood alcohol measurements. All patients attended for treatment between 
14.00 and 15.00 hours and some of the blood removed was examined for ethanol by gas chromato- 
graphy using Porapak Q polymer beads. 

Remission was judged to have occurred when there was absence of blistering with a marked re- 
duction in skin fragility, as assessed subjectively, and a fall in urinary uroporphyrin to near normal 
levels. In patients undergoing venesection there was also a drop in serum iron, mild anaemia or a 
rise in erythrocyte protoporphyrin. 


RESULTS 


Most patients claimed to have reduced their alcohol consumption. W.D. admitted to drinking beer 
in the evenings but alcohol was never detected in his blood. D.M. and J.H. repeatedly showed signi- 
ficant quantities of alcohol (> e mg/too ml) in their blood (Table 2) but claimed they had stopped 
drinking. 

Fig. 1 shows the plasma uroporphyrin levels in the fifteen untreated patients compared with the 
twenty controls. There is a marked elevation in the patient group (P<o-05). The mean figure 
for patients is 10-35 ug/100 ml and the mean for controls is 0:03 ug/100 ml. 

Fig. 2 shows a comparison of the plasma uroporphyrin concentrations before and after treatment 


TABLE 2. Serial plasma uroporphyrin measurements (ug! 100 ml) in seven patients undergoing treatment. 
All patients were advised to abstain from alcohol. Alcohol was detected in the blood samples marked with 
an asterisk 








Patient TC D.M. J.B. EN. WW. JH. W.D. 

Method of treatment P P P v vV P P 
GO 31-7 rä Zä 8-0 22 34 
46 18-6 IF 76 So EA 23 
63 14°8 o2 93 76 22 3-0 

5:3 36 o2 6-9 IA r3 o 
24 28 54 54 LAT z4 
“7 2:6* 23 47 20 rI 
16 18 o7 st GA r4 
r6 172" r5 127 ro 
rI o-4* 32 LAT op 
og Is o3 
rg ro 

o3 

Total no. of treatments 22 20 9 9 23 18 12 





V, Venesection; P, Plasmapheresis. 
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FIGURE 1. Plasma uroporphyrin levels in fiñeen vntreated paticats compared with twenty controls. 


in the seven patients in whom serial measuremenss were made. There is a significant drop during 
treatment (P<o-02). Table 2 shows all the figures obtained during the course of therapy. There is 
some fluctuation in the values, but in all cases a downward trenc is readily discernable. 

No patient with visible manifestations of the disease had a ureperphyrin level of less than 2-2 ug/190 
ml. No patient in full remission at the end of treatment had a level greater than "o pg/100 ml, but 
even at that time the patients had a higher plasma uroporphyrin ievel (range 0-2-1-0..mean 0°54) than 
the control group (range 0-0'13, mean 0-03). 

It is probable that the lack of consistent impzoverient in J.H. was due to continaed alcohol con- 
sumption. 

Analysis of the figures given in Table 1 for urinary and plasma usoperphyrin shows a highly signifi- 
cant correlation to a regression curve of form: Plasma vroporphyrir: = 2-596 e “0003 be nary Uroporphyris 
(regression coefficient (r) 0-85 P<o-oo!). 
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FIGURE 2. Plasma uroporphyrin in seven patients before and after treatment. 


The figures from E.N. were not used in this calculation since she was known to be unable to make 
an accurate 24 h urine collection. 


DISCUSSION 


The results suggest that, in patients undergoing treatment, plasma uroporphyrin levels reflect the 
degree of activity of CHP. In any laboratory where porphyrins can be measured quantitatively their 
measurement in plasma offers no additional complications. Twenty millilitres of plasma or serum are 
required but as venesection is the commonest and most effective form of treatment (Ramsay et al., 
1974) the taking of large samples of blood is not detrimental and, during therapy, plasma can be 
obtained from the blood removed. 

Patients undergoing plasmapheresis were participants in a pilot study in which it was not found 
possible to demonstrate any clear benefit. Remission in these patients is assumed to have occurred 
because of alcohol abstention. 

At present we have insufficient data to predict recurrences. Long term studies will be necessary to 
say what factors are required to produce a relapse. The minimal plasma uroporphyrin level at the 
time of relapse and the duration of any rise are two of the factors that might be measured. Two of 
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the patients reported have relapsed. J.C. developed slight skin fragility, with a plasma uroporphyrin 
of 3°5 ug/100 ml 12 months after sopping treatment W.D. developed skin fragility again 16 months 
after stopping treatment. At this time his plasma croporphyrin was 1394 ug/100 ml. Chromato- 
graphy confirmed that the substance giving this ver high result was all uroporphyrin. One totally 
asymptomatic patient, picked up daring routne analysis, had a plasma uroporphyrin of 9-6 
ug/100 ml. Two months later it had visen to 38-4 2g/100 ml. He is at present being examined regularly 
for any overt signs of disease. 

Day to day fluctuation has been found in urinary uroporphyrin ia CHP (Copeman, Cripps & 
Summerly, 1966). Our own studies (unpeblished) indicate that there is very little day to day variation 
in plasma uroporphyrin—even after provocation wits alcohol. This is supported by the figures re- 
ported here which, with a few exception:, show stead» treads. 

It appears therefore that measurement of plasma uroporphyrin is a most convenient and reliable 
method of monitoring response to treamment. The Èighly significant correlation between plasma 
and urinary levels of uroporphyrin supperts this vies. Occasional estimations during the course of 
therapy render other porphyrin analyses unnecessary a hough fall blood, urinary and faecal analyses 
should always be performed initially to ensure that tke diagnosis is correct. Treatment can be dis- 
continued when the plasma uroporpkyrin drops below. 1-0 ege ml. 
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SUMMARY 


A simple and almost painless technique for repeated sampling of dermal infiltrates with a dendritic 
broach was used in the diagnosis of cutaneous leishmaniasis. This technique can be used to advantage 
to obtain organisms and cells underneath crusted lesions and to evaluate not only the number of 
organisms but also the cell pattern at different depths of the lesion. It can be used repeatedly 
on the same lesions without appreciably disturbing the natural progress of the disease and is there- 
fore well suited to monitor the in vivo effects of therapeutic agents on organisms. Its use in twenty- 
one cases of cutaneous leishmaniasis and one case of cutaneous leprosy is described. 


METHOD 


This sampling technique is performed with a commercially available dendritic broach, which is 
used by dentists to ream the endodontic canal of contaminated material in the treatment of pulpitis. 
The needle is available in different lengths and sizes from dental supply houses. The end is either 
barbed (Fig. 1) or threaded. Unbarbed smooth broaches are also available. The broach is heat sterilized 
by flaming. The sterile needle is then pushed into the side of a lesion underneath the crust to the 
desired depth. No local anaesthetic is required. The material is obtained by slowly rotating the needle 
before withdrawal (Fig. 2). The barbs remove tissue particles, cells and organisms and the specimens 
are less contaminated with surface squamous epithelium and debris than with other techniques com- 
monly used. The material is washed off in a drop of saline on a slide, smeared, air dried and then 
stained (Fig. 3). Our smears for leishmaniasis were stained with Giemsa stain which permitted observa- 
tion of intracellular as well as extracellular organisms and of the cell types in the exudate (Fig. 4). 





FIGURE 1. Dendritic broach. 
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FIGURE 2. Method of =>taining specimen. 





FIGURE 4. Specimen taken from acute lzishmanissis zs ec mg numerous Leishman-Donovan bodies. 
Giemsa stain, Oil immersion. 
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In one case of lepromatous leprosy, the needle was inserted into a lesion after surface sterilization and 
the material stained with a modified Ziehl Neelsen stain for acid fast bacilli. 

A widely used method for obtaining material for the diagnosis of cutaneous leishmaniasis consists 
of cutting into the lesion with a scalpel and scraping the wound margin to collect cells from the 
dermal infiltrate. 


RESULTS 


A total of twenty-one lesions of cutaneous leishmaniasis in various stages of development were examin- 
ed, using the technique described. The only information provided for the pathologist was the code 
number of the case. Seventeen lesions had been present for less than 10 months and all showed 
Leishmania tropica organisms in the smear. The number of parasites correlated well with the stage 
of the lesion. Fewer organisms were found in the lesions with early tuberculoid changes or central 
scarring with a progressing edge. Large numbers of intra- and extracellular organisms were found 
in fresh lesions. Four lesions which had been present for more than 10 months showed no organisms. 
One of these revealed a few Leishmania organisms on repeat testing. There were no false positive 
results in the series as only lesions which were clinically strongly suggestive of cutaneous leishmaniasis 
were examined in this way. 

One case of lepromatous leprosy was also investigated by biopsy with the endodontic broach rather 
than using the scalpel skin-slit method. Organisms were obtained easily, with less trauma, less pain 
to the patient and less bleeding than would have been inherent in the skin-slit methods. 


DISCUSSION 


This method was first described by Gremliza (1956) who used it extensively in the diagnosis of skin 
lesions in which the causative organisms are deep to the surface. This method can be useful in moni- 
toring the progress of the lesion under therapy, since the minimal trauma is well tolerated by the 
patients (who permit frequent repetition of the procedure). This method could, therefore, be assessed 
further for monitoring the morphological index in Mycobacterium leprae infections during treatment, 
avoiding the repeated slitting of the skin with a scalpel blade. It is equally useful to obtain material 
for bacteriological cultures from deep skin lesions. 

The advantages of this method are its easy performance, the low price and easy availability of the 
needles, their repeated use after proper sterilization, the rapidity of the method, the minimal trauma 
to the patient and the inherent reduction of pain and bleeding as compared to the skin-slit method. 
A suitable and representative specimen is obtained practically every time. 
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SUMMARY 


A study has been carried out of the penetration of nandrolone decanoate through human cadaver 
skin in vitro using radioactive tracer material. The radiochemical purity of the material desorbed from 
the dermal skin surface is very much less than that of the material absorbed into the epidermal surface. 
These observations are a consequence of the low level of overall penetration of the skin by the steroid. 
There is also a possibility that a small percentage of the steroid is being metabolized by micro- 
organisms present in the skin samples. 


There has been in recent years a continuing interest in corticosteroid diffusion processes in skin 
(Wurster, 1972; Polano er al., 1972). One technique frequently employed in work of this kind involves 
the use of radioactive tracer material, the penetration being studied either in terms of the total 
permeation of material across a skin membrane into a suitable solvent ‘sink’, or as the concentration 
profile of the radioactive species throughout the skin sample (Munro & Wilson, 1969). Whilst it is 
known that there is sufficient enzyme activity in freshly excised human or animal skin to effect 
metabolism of certain steroids, hydrocortisone being a notable example (Hsia, Musallem & Witten, 
1965; Hsia & Hao, 1966), it is generally assumed in studies of the present type that cadaver skin is 
effectively inert, and that the steroid of interest will therefore pass unchanged through the sample. 
Rarely is the radiochemical purity of the tracer material monitored throughout the diffusion process. 
The need for such a check is clearly apparent in the present study involving the percutaneous migra- 
tion of nandrolone decanoate-4-'*C (hereafter abbreviated to ND-'*C), where the radiochemical 
purity of the tracer appears to be progressively degraded as the penetration proceeds. 


MATERIALS AND METHODS 


Skin samples 
Human cadaver abdominal skin was obtained from eight females and seven males in the 50-70 year 
age group. Sheets of dermis were prepared from it by removal of the epidermis following 


* Chemical name; 17f-hydroxy-4-estren-3-one decanoate. Proprietary name; Deca-Durabolin (Organon). 
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the procedure described by Polano er 2/. (1972). Eemoval of the stratum corneum was effected by 
stripping samples of whole skin with adhesive cellozhane tape (Wolf, 1939). 


Scintillation liquids 

Scintillation liquids were made up es fodows. Bray's scintillator: 64 g naphthalene, 4 g 2,5-diphenyl- 
oxazole (PPO) and 200 mg 2,4-di-2-(5-2henyloxazos|) benzeme (POPOP) were dissolved in 100 ml 
methanol and 20 ml ethylene glycol, and the volume then made up to 1 1 with 1,4-dioxan. Toluene 
scintillator: 8 g PPO and 200 mg POPOP were disselved in toluene, the volume being made up to 
1 l. PPO and POPOP were used as supplied by Keoeh-Light Laboratories Ltd., Colnbrook, Bucks, 
England. 


Radiolabelled steroids 
Nandrolone-4-'*-C of specific activity 31-4 mCi/mg wes purchased from Fluorochem Lid. and stored 
in ethanol solution of activity 3:50 pCi/ml. 

Nandrolone decanoate-4-'*-C (ND-'*C) of specif activity 71-8 jeCi/mg was prepared by the 
Radiochemical Laboratory, Organon Scieatitic Devezopment Group, Oss, The Netherlands, and 
stored in ethanol solution having an activity of 4'68 Lamm), 


Chromatography 

Thin ayer chromatography (TLC) was carried out using 2-5 mm thick silica layers (Merck 254) 
eluted! with benzene/ethy! acetate (7:3). The chromatgrams were develaped auto-radiographically 
with Kodirex X-ray plates exposed for 24 hat 23°C. On he:basis of the distribution of the spots on the 
autoradiographs, the silica plates were divided into sections, the silica in each section transferred to a 
counting vial and the level of radioactivity estimated 2s described below using toluene scintillation 
liquid. 


Penetration studies 

Ten membranes of whole skin, and tea of stripped skim were each mounted in glass diffusion cells, 
such that diffusion would occur across « circular area of kin r7 cm in diameter. The lower compart- 
ment of each cell contained 5 ml of oa. aqueous saline sslution, acting as a sink for material desorbed 
from the dermal skin surface. ND-'*C was applied as an “cohol solation to the epidermal skin surface, 
the solvent being immediately evaporated eff ander a “ream of nitrogen. After a period of 18 h, 
during which time the cells were maintained 27 20°C and so”, relative humidity, three 1-0 ml aliquots 
were taken from the saline sink and the total ~adioactwe material present estimated by liquid scintilla- 
tion counting using a Nuclear Chicago Unilsx II Ceuntzr and Bras scintillation liquid. The level 
of penetration so measured, expressed as the percentage <f the applied dose desorbed into the saline 
sink, is quoted in Table 1. 


TABLE E Fotal radmactive 
material deserbed from the 
dermal ske surface after r3 h* 





Whole skin 0-006 021 
Stripped sam OGOF 


* Expressed asa pescentege of 
the applied dose; meare+ s.e. 
of 16 determinations. 
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The radiochemical purity of the desorbed material was estimated in a subsequent experiment in 
which fourteen sections of stripped skin and fourteen sections of dermis were each mounted in a 
diffusion cell, 0-2 ml of ethanolic ND-'*C solution were then applied to the epidermal face of each 
section, and the ethanol evaporated off immediately under a stream of nitrogen. The cells were 
maintained for 18 h at 27°C and a relative humidity of oo". At the end of this period the saline was 
extracted with methylene chloride, the extracts centrifuged, concentrated to a suitable volume by 
evaporation under nitrogen, and applied to previously prepared TLC plates. 

Finally, a further ten samples of whole skin, and ten of stripped skin, were each mounted in a 
diffusion cell, ND-'*C was applied to the epidermal surfaces, and the diffusion allowed to proceed 
exactly as above. After a period of 18 h each membrane was cut into 25 um sections in a direction 
parallel to the skin surface using a Leitz 1310 freezing microtome, the sections were dissolved in 
aqueous alkali and counted as before using Bray’s scintillator. Prior to counting, aliquots of the alkali 
solution were taken and the protein content estimated by the method of Lowry et al. (1951). 


Incubation experiments 

Whole human cadaver skin (2 g) was homogenized in 20 ml of freshly prepared Krebs-Ringer 
solution. Three 2-0 ml aliquots were each then incubated at 27°C for 20 h, and a further three for 
24 h, with 25 ul of ethanolic ND-'*C solution. The entire experiment was then repeated using 
Krebs-Ringer solution containing 300 mg benzylpenicillin (sodium) B.P. and 500 mg streptomycin 
to each 100 ml of solution. At the end of the specified period each mixture was extracted with methylene 
chloride, the extracts centrifuged, concentrated to a suitable volume, and applied to the TLC plates 
as before. Typically, the efficiency of recovery of the radioactive material by this method is of the 


DA 


order of 50°. 


Fractional content of radioactive material 











Skin section (25 um} 


FIGURE I. Profile of radioactivity through whole human cadaver skin (©) and stripped human 
cadaver skin (©) after epidermal application of ND-'*C, 
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RESULTS AND =i1SCUSSION 


In Table 1, the total quantity of radioactive materiai peactrating into the saline sink is shown. It is 
immediately apparent that only a very smail fraction cf *heapplied material is able to penetrate through 
the skin membrane. Although the evel of penctratses is significantly increased by removal of the 
stratum corneum, in absolute terms the fractional pemetration is still exceedingly low. 

In Fig. 1 the average distribution profile of radioac” ve-materia! throughout ten stripped and whole 
skin membranes is shown. The orciile is estimated = the concentration of radioactive material per 
mg of protein for each 25 um section, and expressed aza fraction ef the concentration observed in the 
first, epidermal, section. It can be seen that very litt radioactivity is to be found beyond the first 
250 um, and most is held in the first 125 yam. It is also = prarent chat there is no very dramatic change 
in the profile resulting from removal of the stratum cogmeuma; the epidermis, therefore, also presents 
an appreciable barrier to the penetrat on of ND-!*C. 

Subsequently, a study was made of the radiochemiea! purity of the material desorbed from the 
dermal face of sections of stripped skin and from cerm=s alone, dermis being used in place of whole 
skin since this provides a much higher evel of penetration without otherwise affecting the conclusions 
of the experiment. An ‘average’ chromatogram of the material desorbed into the saline siak from the 
two types of membrane is presented Giagrammaticzlly 2 Fig. 2, from which it is immediately clear 
that less than 10% of the radioactivity present in the sak ds attributable to ND-'*C, whilst some 
70-80", is due to some other, single species. The ident-y of this materia! is not completely certain; 
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it cannot, however, be separated from an authentic sample of nandrolone-4-'*C by the TLC system 
employed here, and the probability is that the material is in fact nandrolone-4-'*C. 

Two explanations for the above effect have been considered. First, although the enzyme activity of 
skin is rapidly lost, and is unlikely to persist in cadaver skin of the type studied here, nevertheless a 
degree of metabolism of the steroid might be brought about by micro-organisms indigenous to skin, 
which might conceivably proliferate after excision (Polano et al., 1972). To check this point, samples 
of ND-'*C have been incubated with human cadaver skin in the presence and absence of antibiotic 
agents. TLC of the methylene chloride extract of the mixtures after incubation indicated a material 
having similar R, value to the ‘unknown’ observed in the skin penetration experiments. The percentage 
ND-'*C and ‘unknown’ are quoted in Table 2. Clearly, the conversion of ND-'*C is slight, but none 


TABLE 2. Percentage ND-'*C and ‘unknown’ in the 
material resulting from incubation of ND-'*C with whole 
human cadaver skin in Krebs-Ringer solution at 27°C 


ND-!+C ‘Unknown’ 





Wa Ca) 

(a) Ethanol solution of 98-4+0'4 OLLI too 

ND-'+C 
(b) Incubated with Krebs— 

Ringer, 24 h 976403 o-goto-lo 
(c) Incubated with skin 

homogenate, 20 h 9614+0-7 1°96 +0-06 
(d) Incubated with skin 

homogenate, penicillin 

and streptomycin, 20 h 97°7+0-2 122+ 0°01 
(e) As (c), 24h 96-9401 224004 
(©) As (d), 24h 97 1+0-2 1:5 40°03 


the less is significant. Furthermore, the reduced conversion observed in the presence of antibiotics 
is also felt to be significant, and lends support to the view that indigenous micro-organisms may be 
responsible, in part, for the effect. The overall conversion is, however, too small to be wholly res- 
ponsible. 

A second explanation which has been considered is that the skin membrane is effecting something 
akin to a chromatographic separation. From Fig. 1 and Table 1 it is apparent that most of the radio- 
active material is to be found in the first 200 um of the skin, and that the fraction of the applied dose 
which is desorbed from the dermal face is minute. Under these conditions, a quite small percentage 
impurity in the ND-'*C stock solution might conceivably appear as an appreciable proportion of the 
material desorbed from the skin, provided such material had a higher penetration rate than ND-'*C. 
Such an effect would be further enhanced by a quite small enzymic conversion occurring as the 
penetration proceeds. It is interesting to note that nandrolone-4-'*C has a very much higher rate of 
penetration than ND-'*C; under the same experimental conditions as described above, 21 +05% 
and 28 + 3°% of the applied dose of nandrolone-4-'*C is desorbed into the saline sink after penetration 
through whole skin and stripped skin respectively. 

Whilst more detailed study is required to identify more clearly the source of the observed effect, 
nevertheless the present results seem to be of general importance in the context of skin penetration 
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studies involving radioactive tracer material. It is træs that a steroid ester, such as that considered 
here, is likely to be more prone to ezzymic conversioz than other molecules, for which the possibility 
of metabolism during the diffusion process might reasonably be disregarded. However, the important ` 
point arising from the present study is that, whenever the penetration rate is very low, as it frequently 
is for steroid molecules, small radioactive impurities aeving a faster penetration rate than the material 
of interest will appear as a proportionately higher perzentage of the tracer as the diffusion proceeds. 
It is felt therefore that studies of this kird should ime ade a check of the radiochemical! purity of the 
tracer throughout the process. 
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SUMMARY 


The histological appearances found in biopsies from fifty-seven patients with secondary syphilis 
have been correlated with the clinical morphology of the eruptions. Considerable variation of histo- 
logical pattern was encountered, and the frequency with which some of the classically described 
changes were found to be absent or inconspicuous is stressed. Of particular interest were the findings 
that, in nearly one-quarter of the biopsies, plasma cell infiltration was either absent or very sparse, 
and that vascular damage was seen in less than half. Where present, the vessel changes were almost 
entirely confined to swelling of the endothelial cells. Proliferation of the endothelial cells was most 
uncommon. 

The epidermis was very frequently involved in the inflammatory process. Exocytosis, spongiosis, 
parakeratosis, and acanthosis were the most frequent changes. No consistent histological difference 
between papular and papulo-squamous lesions could be found but macular lesions demonstrated 
more superficial and less intense dermal infiltration as well as less severe epidermal involvement. 

In late secondary lesions, the infiltrate became granulomatous, but in other respects the duration 
of the exanthem could not be correlated with the pathology. 

The differential diagnosis from pityriasis lichenoides and other inflammatory dermatoses is discussed 
and the value of histopathology in the diagnosis of secondary syphilis is emphasized. 


An increasing incidence of early infectious syphilis has been recognized in many parts of the world 
over the last 20 years (Willcox, 1972). In Great Britain, despite a decline in the number of new cases in 
recent years (Report of the Chief Medical Officer, 1970) it continues to be prevalent, and particularly 
amongst male homosexuals (Waugh, 1972). 

Over these last two decades, the number of cases of secondary syphilis presenting at St John’s 
Hospital has doubled, and the number of biopsies examined has increased by the same proportion. 
This accumulated clinical and histological material forms the basis of this report. 

The histopathology of secondary syphilis has usually been described in relationship to the clinical 
morphology of the eruption (Lever, 1967; Montogomery, 1967; Johnson, 1972; Grosshans, 1973). 
It was our impression from previous experience, that this relationship was imprecise. In order to 
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examine this clinico-histological relationship, section: were examined and recorded in the absence of 
the clinical details and correlated subsecuently. 


MATERIALS ANS METHODS 


Biopsy specimens of fifty-seven serciogically confirmes: cases of secondary syphilis have been seen at 
St John’s since 1952. Six patients hed more than one siopsy periormec, making a total of sixty-four 
biopsies. With the exception of six specimens all biopsies had been taxen from the trunk or limbs. 
The remaining specimens consisted of two palmar, ome plantar, two scalp and one facial lesion. The 
patients’ ages ranged from 17-59 years, with more thea half being in their third decade. The male to 
female ratio was 3:7:1. The rashes had been present Ze: between 1 week and r year. In one case the 
eruption had recurred over a 3-year pericd. 

As ascertained from the clinca! recerds and photogranhs, twenty-nine of the lesions were classified 
as papules, twenty as papulo-squamous, and thirteen a macular lesions. In two patients the clinical 
data were insufficient for adequate classification. 

Haematoxylin and eosin sections were examined in all cases and in fourteen the following addi- 
tional stains were used: Periodic acid Schiff, orcein castic, Gomori’s reticulin, Perle’s blood pig- 
ment and Masson-Fontana melanin. 

The various pathological changes were recorded on a standard proforma, conforming to the headings 


TABLE 1. Histological features of sixty-four biersies of secondary syphilis and the 
sexte-two with knewn morphology 











All lesions 
testen Papulo- 
Number i) Macules Papulss squamuos 
No. of biopsies 24 E00 3 29 20 
Surface change 5 9 —— 3 3 
Hyperkeratosis t2 19 —— 7 
Parakeratosis 26 4I I I4 11 
Acanthosis Es ar i II 
Spongiosis 40 52-5 4 23 13 
Keratinocyte necrosis o 39 3 It 5 
Exocytosis 
G) all S4 Ba 7 28 18 
Gi) mononuclear EZ s5 6 18 II 
(ii) mixed Iï z I 10 7 
microabscess ) 
spongiform 13 ES A g 5 
pustulation j 
Papillary oedema 34 ER 2 19 13 
Papillary RBC extravasation 1 27 I 9 5 
Vascular thickening 27 42 5 10 I2 
Inflammatory cell infiltration óg 
(i) sparse & G 4 2 — 
Gi) moderate 23 36 5 9 9 
(iii) dense 33 sz 4 18 II 
Plasma cells absent or very 
sparse I5 23 3 9 3 
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of Table 1. Only the presence or absence of each feature was recorded together with a qualifying de- 
scriptive comment. The dermal inflammatory infiltrate was scored by an arbitrary three plus system 
corresponding to sparse, moderate, or dense. The infiltrating cells were also characterized morpholo- 
gically. At least two observers scored the lesions independently and the recorded data represented an 
amalgam of these observations. 

In eleven of the cases, the correct diagnosis was not suspected initially, and in nine, syphilis was 
only considered as a possibility in the differential diagnosis. In these twenty cases the clinical diagnoses 
most commonly made were in order of frequency—pityriasis lichenoides, psoriasis, eczema, 
insect bites, sarcoid, leishmaniasis and lymphoma. 


Histopathology 

(a) The epidermis (Table 1). The degree to which the epidermis was involved varied considerably. 
Nearly one-third (20 specimens) showed mild to moderate acanthosis and in two of these biopsies 
striking elongation of the rete ridges gave a psoriasiform outline to the epidermal contour (Fig. 1). 





FIGURE I. Papulo-squamous lesion (4 weeks) showing psoriasiform epidermal hyperplasia and 
spongiform pustulation. The papillae are markedly oedematous and the infiltrate is predominantly 
disposed around dilated vessels. (H & E x roo.) 


In the remainder, the epidermis appeared either unchanged or attenuated. This thinning of the epider- 
mis was typically seen in lesions in which intense papillary oedema was also present (Fig. 2). Epidermal 
oedema of mild to severe extent characterized nearly two thirds (40) of the specimens but its intensity 
did not correlate directly with the intensity of the dermal reaction below. 

Exocytosis (defined as the presence of inflammatory cells in the epidermis) was the most constant 
feature (53) and was of two distinct types. In thirty-five, this infiltrate was composed of small round 
mononuclear cells only, occurring in the epidermis diffusely or in small foci. In eighteen sections, both 
polymorphonuclear and small round cells had invaded the epidermis and in thirteen of these, aggre- 
gations had occurred producing collections of cells in the stratum corneum resembling Munro abscesses 
(Fig. 3) and less frequently spongiform pustulation (Fig. 1). 
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FIGURE 2. Papulo-squamous lesion (6 weeks). An irr-cularly acenthotic epidermis is thinned over 
oedematous papillae. Note the pronounced plasma ce! infiltration of the dermis.(H & E = roo.) 





FIGURE 3. Papule (2 weeks). Munro abscess collections of inflammatory cells in an oedematous 
epidermis. Note the heavy dermal infiltrare obliteranng the epidermo-dermal interface. (H & E 
x 1§0.) 


Hyperkeratosis, confined to twelve papu ar and papue-squamous lesions, was mild and focal in 
ten and prominent in only two. Twenty-six sc ctiens demor strated degrees of parakeratosis varying from 
mild and patchy to a continuous parakeratome scale, wel seen in seme papulo-squamous lesions. 

Mild epidermal thickening and parckeratos:s were sten only occasionally in macules, although 
more than half (seven) showed some muld imflammazory zell permeation of the epidermis. 

Occasionally (19), single or small groups 9f epiderma cells were encountered undergoing hyaline 
necrosis (Fig. 4). In four specimens partial erosion of the upper epidermis with crusting was noticed, 
but no example of complete ulceration of the Lues Maligna type was seen. 

(b) The dermis (Table 1). The indammacory infiltrate was always most intense in the papillary 
dermis but generally the infiltrate also 2xtemded pemvascularly into the reticular dermis. It did not 
tightly sleeve the vessels as in a figurate erythema, butwas mosely dispersed to involve the surrounding 
tissue. In only four biopsies, all from macules, was the umtaltrate limited to the upper dermis (Fig. 5). 
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FIGURE 4. Papule (1 week). Focal epidermal parakeratosis and spongiosis with a group of necrotic 
keratinocytes (hyaline bodies). (H & E x 100.) 





FIGURE §. Macule (8 weeks). A loose lymphocytic infiltrate surrounds the superficial dilated vessels. 
Plasma cells are prominent in this case. (H & Ex 60.) 


Almost all papular and papulo-squamous lesions (47 of 49) demonstrated a moderate or dense in- 
flammatory cell infiltrate which in many sections obliterated the overall perivascular pattern (Fig. 3), 
producing a lichenoid appearance in the upper dermis. In predominantly granulomatous lesions 
confluent areas of infiltrate also extended into the deeper dermis. In the larger biopsies, this perivas- 
cular arrangement could be seen to extend deeply around a single or a small number of deep dermal 
vessels. The follicles and sweat glands were very frequently sleeved by inflammatory cells and in eight 
biopsies the focal point of the reaction was centered around the pilosebaceous units giving the appear- 
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FIGURE 6. Follicular papule (8 weeks), Note the destructive follicular inflammatory reaction with 
some sleeving of adjacent vessels. H & E » 4c.) 


ances of a folliculitis (Fig. 6). Although the follicular epithelium shewed exocytosis and parakeratotic 
horny plugging, destruction of the follicle was seen in enly one biopsy. In two specimens, the infil- 
trate occupied the perineural space, but in asne were the nerves themselves infiltrated. 

For descriptive purposes the infiltration was classified as being(a) predominantly lymphocytic (3); (b) 
lympho-histiocytic (43); (c) predominantly histiocytic 9); and (d) predominantly granulomatous 
(9). Plasma cell infiltration occurred in varying degree woh each category. The density of this plasma 
cell infiltrate could not be correlated with ather the stage of the disease or the types of other cells 
present. 

Large pale histiocytes, aggregations of epithelicid «zils and nvultinuclear giant cells were seen 
in two lesions of 9 weeks duration and « granulomatous -ofiltrate characterized all lesions of 16 weeks 
duration or more (Fig. 7) with a single exception. In tas instance antibiotic treatment had caused 
partial resolution before a specific diagnosis was reached In two specimens focal granulomas were 
found in lesions of 4 weeks duration only. 

Severe papillary oedema accompanies the infiltrate in thirty-four biopsies and red cell extravasation 
also in seventeen cases. Vasodilatation was very common, but significant vessel damage was, by con- 
trast, infrequent. In twenty-four biopsies noticeable swe lang of the endothelial cells was apparent but 
usually not prominent. Endothelial pro fera ap was seen in only three cases, and in two of these the 
eruption had been present for 26 and <2 weeks respective y 

In six patients multiple biopsies had beea performed The aistological patterns differed only in 
those two cases in which different morphological lesions had been sampled. 

Little additional information was obtained from the histochemical stains. Some papules showed loss 
of elastic tissue. 


DISCUSSION 


The old adage that syphilis is the great mimic is perheps just as true for the histologist as it is for the 
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FIGURE 7. Papulo-squamous lesion (20 weeks) A diffuse granulomatous infiltrate occupies most 
of the dermis with cells extending into the epidermis as well. (H & E x 60.) 


clinician. This study has detailed both the wide variety of histological change that occurs in secondary 
syphilis and its value in the diagnosis of the unsuspected case. Indeed on occasions it has been 
possible to alert the clinician to the possibility of unsuspected syphilis because of the histological 
appearances, 

Certainly many biopsies conform to the classically described features of secondary syphilis. Prominent 
among these are the presence of plasma cells in a perivascular infiltrate extending deeply in the skin, 
accompanied by evidence of endothelial damage to small blood vessels. However, these features 
cannot be relied upon, and in particular minor degrees of endothelial damage are difficult to assess 
and are a common feature in many other inflammatory dermatoses. Even the presence of plasma cells 
is not invariable, but in their absence it may still be possible to suspect syphilis by careful consideration 
of the total histological picture. In our material, plasma cells were absent or inconspicuous in nearly 
25% of the biopsies. Alteration of small blood vessels was usually confined to endothelial swelling 
and prominent endothelial proliferation was very uncommon. In only one specimen the presence in 
the lower dermis of swollen tortuous arterioles showing obvious endarteritis was an exceptional 
finding. Excluding vasodilatation, the vessels were unaffected in more than half the biopsy specimens 
examined, 
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In our material the epidermis was found to be «valved m more than three-quarters of all the 
biopsies. While the severity and estent of this invekement varied considerably, we do not believe 
that the frequency with which this tissue zs effectec has been sufficiently emphasized in the past 
(Lever, 1967; Montgomery 1967). 

No clear histological differences between the papuEr and papulo-squamous lesions were detected. 
However, Table 1 shows that the mcidence of epidermal involvement in macular lesions was less. 
There was also less dense inflammatory infiitration pr: the macular lesions, and it tended to be more 
superficially orientated. In many macular lesions, the “istclogy was often not distinctive, particularly 
if plasma cells were few in number aad biopsy may be of little practical help in the diagnosis of some 
of these cases. 


Differential diagnosts 

In sections demonstrating a perivascular iatiltrate as wel! as epidermal involvement, eczema, psoriasis, 
lichenoid reactions, erythema multiforme, and drag eruptions must be considered in the differential 
diagnosis of secondary syphilis. However, the preseree of infiltrate at much deeper levels in the 
dermis in syphilis should normally rule out the essexcally superficial reactions found in eczema, 
psoriasis, and the lichenoid conditions. The characteristic histological changes of erythema multi- 
forme are focused upon the epiderme—dermal interface. where oedema and epidermal cell vacuolation 
lead to necrosis and subepidermal vesicle and bulls formation (Ackerman, Pennevs & Clark, 
1971). The eosinophilia frequently accompanying drug eruptions is a feature not seen in secondary 
syphilis. 

The presence of a heavy upper derma. infiltrate with invesion of mononuclear cells into the epidermis 
may simulate a premycosis or mycosis “ungaides. In mycosis fungoides, however, large hyperchroma- 
tic mononuclear cells with crenated nuclear outline may te seen especially among these cells colonizing 
the epidermis. In syphilis, particularly in papular lesions. the infiltrate tends to take on a histiocytic 
or granulomatous quality which is usualy lacking in-smycosis fungoides. Large hyperchromatic mono- 
nuclear cells were seen in only one biopsy, in which ther represented an extremely small proportion 
of the lympho-histiocytic infiltrate which also contained - sundant plasma cells. 

Pityriasis lichenoides is frequently the most difficult condition to exclude both clinically and histo- 
logically. Not infrequently, papular lesions were encoun‘ered showing focal epidermal changes of 
oedema, exocytosis, parakeratosis and Seratmocyte necrosis overlying oedematous inflamed papillae 
with capillary haemorrhage. The syphilitic reection patern may closely resemble the changes of 
pityriasis lichenoides especially where plasma cells are absent. This pityriasis lichenoides-like reaction 
requires particular emphasis as this was also the most frequeat clinical mis-diagnosis. However, deep 
perivascular infiltration is usually seen in pityriasis lichencacles only mm association with acute necrotic 
lesions. 

The formation of granulomatous foci ia the dermis was the sole feature which appeared to correlate 
with the duration of the eruption. In e-uptiens of 2-4 months’ duration granulomatous foci were 
common, and in older untreated lesions ¿hey were consistently present. 

While no attempt has been made to classify esch individual reaction pattern, the report by }eerapaet 
& Ackerman (1973) also produced similar conclusions. They emphasized the epidermal involvement, 
particularly the exocytosis, spongiform pu: tulation, and kerac:nocyte necrosis, They also found a similar 
proportion of cases without plasma cell :afiltracicn but queced a much higher proportion of biopsies 
showing changes in the blood vessels. 

Johnson’s review (1972) of forty-seven cases of secondavy syphilis and the description by Pinkus 
& Mehregan (1969) both described the epidermal mrolveent anc the relative paucity of plasma 
cells. Neither, however, gave the order ef frequency with which these situations may arise. 
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The characteristic features of secondary syphilis seen in this study were those of a deeply extending 
perivascular inflammatory infiltrate containing a variable proportion of plasma cells. This infiltrate was 
mainly lymphohistiocytic but became frankly granulomatous in the older lesions. The dermal blood 
vessels were usually dilated but thickened endothelial cells were present in less than half of the speci- 
mens. Papillary oedema and erythrocyte extravasation sometimes accompanied these changes. 

The epidermis was very frequently involved, particularly in the papular lesions. Exocytosis, 
sometimes in the form of Munro abscess or spongiform pustulation, was the commonest reaction and 
was almost always associated with epidermal oedema. Parakeratosis, acanthosis and keratinocyte 
necrosis were less commonly present. 
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SUMMARY 


Four patients are described in whom rosacea occurred on the face, and on the scalp in patches of 
baldness. Histopathological examination of the specimens taken from the scalp showed changes of 
rosacea and basophilic degeneration of collagen. In two patients direct immunofluorescence studies 
were performed; in one of these the presence of IgG deposits at the dermo-epidermal junction was 
demonstrated. 

These observations confirm the influence of external factors in the pathogenesis of rosacea. 


Marks & Wilson Jones (1969) described disseminated rosacea in fourteen patients in whom papular 
lesions on the limbs developed, similar in appearance to those on the face. 

Réckl, Schrép! & Scherer (1969) reported the co-existence of rosacea lesions on the face and over 
the sternum in two cases. The authors reviewed textbooks of dermatology, which described the disease 
on the lateral surface of the neck, the back of the neck, the trunk, the limbs and the scalp. It seems 
that there are no reports of rosacea on the scalp in areas of baldness. 


CASE REPORTS 


Four patients with male pattern baldness and rosacea lesions on the face and on the scalp were exam- 
ined. In patches of baldness on the parietal, frontal and occipital areas, erythema, numerous telangiec- 
tases, papules, pustules and crusts were found. The most pronounced rosacea lesions were present 
in the first case (Figs. 1, 2). 

The clinical data are presented in Table 1. 


Histopathological examination 

In the specimens taken from papules and pustules on the scalp there were oedema, basophilic degener- 
ation of collagen and dilated blood vessels filled with erythrocytes, in the upper part of the dermis; 
inflammatory infiltration of lymphocytes, histiocytes, polymorphonuclear leukocytes, epithelial and 
plasma cells around the vessels, hair follicles and sebaceous glands; intrafollicular accumulation of 
neutrophils and layered keratin in a dilated lumen of the hair follicle. In the first case a heavy 
non-specific or tuberculoid infiltrate with giant cells was found around a hair follicle (Fig. 3). 
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FIGURE Case 1. Rosacea lsions-on the face. 





FIGURE 2. Case 1. Rosacea lesions en the scalp im patiaes of common male baldness. 
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TABLE 1. Clinical data 











Case no. 
I 2 3 4 
Age (yr) 73 67 45 64 
Duration of rosacea I yr 9 months 2 yr I yr 
Age of onset of baldness (yr) 40 28 28 49 
Duration of baldness (yr) 32 38 I5 14 
Occupation Retired Retired 
bricklayer clerk Clerk Clerk 





FIGURE 3. Case 1. Large tuberculoid and nonspecific infiltrate around hair follicle. Section of the 
specimen from the lesion on the scalp stained with haematoxylin and eosin ( x 80). 


Immunopathological examination 
At the dermo-epidermal junction, as in lupus erythematosus, immunoglobulins have been found in 
rosacea and in telangiectasias of various origins by immunofluorescence studies (Jablonska, Chorzelski 
& Maciejowska, 1970). 

In two patients receiving treatment (cases 2 and 3) biopsies of neck and telangiectatic skin from the 
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scalp were tested by a direct fuorescemt antibody secknique. Deposits of IgG were detected at the 
dermo-epidermal junction in one “case 3). 

(This investigation was carried out in the Departracnt of Dermetology, Medical Academy in 
Warsaw.) 


DISCUSSION 


It is possible that patients with rosacea are more susezptible than normal to climatic stimuli and that 
the upper dermal changes are a result of these. Ar increased incidence and degree of elastosis in 
rosacea patients suggest that loss cf integrity cf the upper dermal connective tissue may permit 
vascular dilatation and that this may have an important role in the pathogenesis of the disease (Marks 
& Harcourt-Webster, 1969). 

All the patients described here had similar commem male baldness waich had been present from 
14 to 38 years. It can be supposed that similar concations developed on the scalp devoid of hair 
as on the face, thus favouring the occurrence of rosaces from a combination of external and internal 
factors. 
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SUMMARY 


Twelve phenolic fractions of creosote and anthracene oils derived from a high temperature tar were 
applied in an ointment base to mouse tail skin. After treatment with the higher boiling acids, formerly 
parakeratotic scale areas underwent granular layer induction and ‘basket-weave’ keratin was produced. 
Changes in distribution of acid phosphatase and in horny layer fluorescence were consistent with the 
conversion to an orthokeratotic state. It is suggested that some of these phenols may be of value in the 
treatment of chronic psoriasis. 


Mouse tail skin has been used as a model of chronic parakeratinization, such as that found in psoriasis 
(Jarrett & Spearman, 1964; Wrench & Britten, 1975a,b). The latter workers employed this system to 
evaluate coal tar fractions for anti-psoriatic activity by monitoring for granular layer induction by 
tar constituents in previously parakeratotic regions. It was found that high boiling tar acids are capable 
of inducing a granular layer. The acids are located in the fractions known as ‘Creosote’ and ‘Anthra- 
cene’ oils derived from a high temperature tar. It was decided to locate a possibly therapeutic boiling 
range of these fractions. 


METHODS 


Male t. o. mouse tail skin was daily treated with topical applications of the tar preparations as described 
by Wrench & Britten (1975a). At the end of the tests, the mice were killed, the tail skin removed 
and subjected to routine histological processing. Seven micron wax sections were cut and stained with 
haematoxylin and eosin. The epidermal thickness was measured and the skin examined for the presence 
of a granular layer in the scale regions. Acid phosphatase activity was demonstrated in normal un- 
treated and in treated skin, using the Gomori method described by Pearse (1968). Horny layer fluores- 
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cence was observed using the congo rec/taioflevine T method of Jarrett & Spearman (1964). 


Tar fractions used 

The National Coal Board provided 12 fractions of æ mixtare of creosote and anthracene oils boiling 
between 220 and 340°C; these had been ‘cut’ at each oC using a single plate condenser. These oils 
had been separated from ‘Avenue’ tar—a high temperature tar. From each of the 12 fractions, the acids 
were extracted by conventional caustic soda separation as described by Wrench & Britten (19758). 


Formulation 


All acids were incorporated into ‘Pla:tibase’*. The Pisstibase used comprised 5% polyethylene: 95%% 
liquid paraffin (Robinson, 1955). This vehicle has m effect on the morphology of mouse tail skin 
(Wrench, 1973). 


RES@LTS 


After seven treatments, it was apparent in the groups tsteë below that these fractions were having 
an irritant effect and these mice were killed: 

Ten per cent Avenue (anthracene) oil acids (A.O.A.) 220°, ‘240’, ‘270°, ‘310° and ‘320’, 

A tar preparation was considered irritent if the mice displayed ‘burrowing’ behaviour when 
approached for treatment, and also after the tar had been applied. The remaining groups did not 
show this behaviour and so treatment was continued. In groups treated with 10%, A.O.A. ‘220°, ‘240’ 
and ‘270’ the skin was stained very ligat brown. 

After eight treatments, groups treated wth 10°% A.GA. ‘290’ and ‘300° were also killed because 
of suspected irritant effects. 

Ten percent A.O.A. ‘330’-treated as began to peel after about six treatments, but there was no 
sign of distress in the animals. However, it was decided +o kill these mice after fourteen treatments 
as the peeling was by then quite extensive. AF other groups at 10%% were terminated for 
comparison. 

After sixteen treatments, 5°, 330° was causing peeling. all 5. BIO DS were terminated after twenty- 
one treatments. No irritant effects were observed. 


Histology 

Histological examination did not reveal any epidermal! dareage which would account for the apparent 
irritation in groups treated with 10%, A.O.A. ‘220’, “240° and ‘270°. Epidermal thickness was signi- 
ficantly increased in mice treated with ‘240 and ‘270° Tabie 1), which may have been manifestations 
of the supposed irritant reaction. In these two groups, the: were a few extensions of the hair follicle 
granular layer (Jarrett & Spearman, 1664), but otherwise there was no other sign of granular layer 
induction. 

In contrast, groups treated with 10%, A.O A. ‘310° and ‘32c’ showed peeling of the epidermis. 
In mice treated with 10% ‘310’ there were exteasions ef the hair follicle grarular layer and increases 
in depth in the naturally occurring intexscale granular lavers “Spearman, 1964). In 10%, ‘320’- 
treated mice, peeling was so extensive that ep dermal measurements could not be made. No scale 
granular layers were observed but there were extensions of the hair fellicle granular layer in about 
half the group. 


The above observations were paralleled to a lesser degree in mice treated with these fractions at 
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TABLE I 
Anthracene ` Boiling Epidermal 
oil point Days thickness 
CA acids range treated (um) Se, n t P 
Control (21) 278 1-21 7 — — 
5 AOA ‘220 220-30 2I 28:9 DII 7 066 n.s. 
10 AOA ‘220° 7 370 1°43 7 4:66 Got 
5 A.O.A, ‘230’ 230-40 21 335 EH 7 3°33 Got 
Io A.O.A, ‘230° 14 33°5 1°26 7 3°33 O'OI 
5 AOA ‘240’ 240-50 2I 30°5 o-89 7 1:80 n.s. 
10 AOA ‘240 q 448 215 7 690 o-001 
5 AOA. ‘250’ 250-60 21 352 Got 7 4:87 O'00r 
to. A.O.A, ‘250’ 14 32-7 r75 7 2°32 oos 
5 A.O.A. ‘260’ 260-70 21 377 2°45 7 3°64 0-005 
10 6A.O.A. ‘260° 14 35°9 2-16 7 3:26 O'OI 
5 AOA ‘270’ 270-80 21 337 0-62 7 431 0-005 
10 AOA ‘270° 7 40-2 1:29 7 roo OOOI 
5 A.O.A. ‘280° 280-90 2I 39:5 I-44 7 624 O:O0I 
Io A.O.A. ‘280’ 14 Not measurable 
5 AOA ‘290’ —-290~300 21 41-9 At 7 7:58 RER 
10 AOA ‘290’ 8 50°6 2°50 7 8:23 GoOt 
5 AOA ‘300’ 300-310 21 500 3:12 7 667 O'001 
mo AOA. ‘300’ 8 51-4 2°34 7 8-98 O00 
5 AOA ‘310’ = 310-320 21 33-9 a45 6 443 O-001 
Io AOA ‘310° 7 491 1°32 5 11-76 RS 
5 A.O.A, ‘320’ 320-330 21 47°1 4°20 6 474 oO:001 
10) 6 A.O.A. ‘320° 7 Not measurable 
§ AOA ‘330’ 330-340 21 Not measurable 
10 AOA. ‘330° 14 Not measurable 





Initial no. mice/group, 7; weight range, 2°25-25 g. 


5%. These animals had been treated for 21 days. Five per cent A.O.A. ‘220’, ‘240’ and ‘270’ caused 
no change; however there was evidence of peeling in a small area of the sections treated with 5%% 
“310° and ‘320’. In the latter case, extensions of the hair follicle granular layer were seen and in both 
cases the epidermal thickness was significantly increased. 

Groups treated with 10% A.O.A. ‘290’ and ‘300’ were killed after eight treatments. In both, epider- 
mal thickness was significantly increased and granular layers were induced in parts of the tail. There 
were also isolated granulated cells just below the horny layer in some scales. Peeling occurred in some 
areas of the tail in both groups. These fractions at 5°% caused increases in epidermal thickness with 
extensions of the hair follicle granular layer in parts. 

The remainder of the groups treated with fractions at 10°, were treated for 14 days. Mice treated 
with 10% ‘230’ and ‘250’ showed significantly increased epidermal thickness, which was also pro- 
duced by the fractions at 5%, but there was no granular layer formation at either concentration. 
Epidermal thickness was also increased by A.O.A. ‘260’ at 5° and 10°%, and peeling induced by 
10°%, A.O.A. ‘280° was so extensive that measurements were impossible to make. At 5%% there was 
no peeling, but significant epidermal thickening. 

Thickening, peeling and granular layer induction were most obvious in the highest boiling fraction. 
Measurements were not possible in the case of A.O.A. ‘330’ either at 5% or 10°. At 5%% the most 
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obvious effect was peeling; there were a few extensions of the hair follicle granular layer. At 10% 

there were some very thick and some thin scales, whch must have been the result of different rates 

and degrees of thickening and peelicg between individual scales. In some cases the induced granular 

layers were up to 3 layers thick, anc they were contizuous over the length of the treated area. 
These results are summarized in Table 2. 











TAELE 3 
Signs of 
° increase in Inducticn ef irritation during Peeling 
Group epidermal thickness granular cells rreatment 
e (ew 535 mD’ E 10%, EW HS 
‘220 4 33 No Yes No No 
‘230° 21 21 No No No No 
‘240 Ic Gr Ne Yes No No 
‘250° 27 18 No No No No 
‘260° 36 29 No No No No 
‘270° 21 5 Ne Yes No No 
‘280° 42 * No No No Yes 
“290° 5I 82 + — A No Yes No Yes 
“300” 80 85 + + + No Yes No Yes 
‘310 29 77 4 -+ No Yes Yes Yes 
t320 69 * + + No Yes Yes Yes 
SEI $ * + +4 No No Yes Yes 





No granular cells induced; ~induction of isoleed granular cells; — +induction of 
granular cells forming continuous granular layer; * cot measurable. 


Acid phosphatase 

Tail skin treated with 10% A.O.A. ‘330° showed a vers variable distribution of acid phosphatase 
compared with normal untreated skin in which acid phesphatase is confined to the parakeratotic 
horny layer and the hair follicle granuler layer. In treated mice, generally it was observed that for 
haematoxylin and eosin sections displaying induced scale granular layers there were corresponding 
sections showing acid phosphatase induced in the granular «yer region. In some cases, where the horny 
layers had been retained, it was possible to see that recent® produced basket-weave keratin was pro- 
duced by a layer showing acid phosphatase activity (i.e. tle granular layer). The following parakera- 
totic keratin overlying the thick epidermis was produced wathout any such layer. 


Horny layer fluorescence 

Under u.v. radiation after congo red/thioflavine T staining. there were distinct differences in fluores- 
cence of the two types of horny layer present in the tal (lesen & Spearman, 1964). In these experi- 
ments, the orthokeratin at the neck of the hair follicle fmmoresced red and the scale parakeratin 
fluoresced green. 

There was no significant change in mice treated with a", and ro”, A O.A. ‘220’, ‘230’, ‘240’, ‘250’, 
‘260° and ‘270’. The response in skin treated with acids im the range 280-340°C was very variable. 
In some scales there was alternating green and red keratin ewerlying the scale regions. In the higher 
boiling acids (310~340°C), the region of the granular layer often flworesced red, suggesting the 
beginnings of formation of an orthokeratotzc horny layer. [reco case did the fluorescence of the horny 
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layer completely change from green to red; the greatest change was in an alternation of green and red 
scale horny layer. 


DISCUSSION 


In this experiment, the overall picture seemed at first to be confused by the range of treatment times 
used. However, some fractions did not induce a granular layer and some were found to be irritant to 
mouse tail skin. These were acids boiling below 280°C. With fractions boiling above 290°C there was 
increasing evidence of granular layer induction, but this was accompanied by increased epidermal 
thickening and peeling. Both of these changes were produced by 10°% preparations of the range 
280-290°C and thickening was produced by this range at 5%. Granular layer induction was at a 
maximum in the highest boiling fraction (330-340°C) tested at 10%. However thickening and 
peeling were also maximized. It was not possible to grade degrees of granular layer induction for these 
high boiling acids, but it did seem that very active constituents were contained in the highest boiling 
acids of anthracene and creosote oils. 

It was concluded that the acids in the range 280-340°C had a more specific action in inducing granu- 
lar layers than did the parent tars, oils or whole acids at similar concentrations. These acids were 
still causing thickening and in some cases extensive peeling of the skin. However, it is thought that 
these effects highlight even more their specific granular layer inducing abilities and that these adverse 
side-effects may be controlled by the use of a suitable vehicle. 

The results from histochemical demonstrations of tar induced changes reinforced conclusions 
from granular layer observations, as was predictable from the work of Jarrett & Spearman (1964). 

These workers pointed out that acid phosphatase often seems to be in abundance when cells are 
losing their nuclei (as happens during orthokeratinization). Induction of this enzyme in the granular 
layer region of previously parakeratotic skin occurred after treatment with vitamin A. This activity 
was similarly induced by the highest boiling fraction of anthracene oil acids (330-340°C), and was 
also observed in the peripheries of horny layer cells in the newly formed basket-weave keratin. Jarrett 
& Spearman (1964) have described this distribution and its significance. 

In no case did the fluorescence of the horny layer change from green to completely red (as described 
by Jarrett & Spearman (1964)—after vitamin A and triamcinolone treatment). Strands of red horny 
layer were often seen interspersed with green orthokeratin, and this too was produced, especially, 
by the highest boiling acids of creosote and anthracene oils. 

These results illustrate the very complex variety of actions on the skin of these acid mixtures, 
partly due to the large number of compounds still in the fractions, and partly due to the variability 
in response which can be expected from the action of only one such chemical on the skin. This is 
evidenced by the variable structure observed within individual mice and the different rates of response 
of individual scales. Some were found to have full granular layers and also some normal scales still 
producing scale keratin. This was demonstrated especially by the fluorescence studies. It could be 
seen that there had been different types of keratinization, in many cases producing a ‘sandwich’ 
effect, where orthokeratin alternated with scale keratin. Spearman & Garretts (1966) described such 
an effect after saline injections into the mouse tail skin, which also caused granular layer induction 
and mitotic stimulation. They suggested that these effects could be explained by the daily periodicity 
of treatments, the parakeratosis being partly the result of mitotic stimulation and the orthokeratin 
being the product of a process which includes the formation of a granular layer. They suggested that 
the two types of keratin are manifestations of the two effects; i.e. granular layer induction and mitotic 
stimulation. This also explains the similar effects found in the tar experiments above. 

Lewin, Dewitt & Ferrington (1972) similarly related the areas of ortho- and parakeratin in 
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psoriatic fingernails to the presence or the absence of » granular layer. 

In experiments where mice were semoved daily anc killed in an attempt to monitor the effects of 
the fraction oi, A.O.A. ‘330’ (Wrench, 1973, p. r35, it was noted that maximum granular layer 
induction preceded maximum development of epidermal thickening. This was also evidenced by 
the observation that in a rapidly sloughirg epidermis—e.g. that produced by 20°% preparations of 
predominantly phenol and cresol mixtures (Wrench & Britten, r975b)—a granular layer could often 
be seen in the peeling tissue. Granular layer induction ees seer to be one of the primary effects of 
the tar acids and epidermal thickening is secondary to dhs. 

It is not known whether the epidermal thickening «bserved was caused by a general increase in 
cell size and/or by an increase in cell number. Cell hypertrophy was observed in most tar-treated 
animals, and obviously contributed to the increased eprcermal thickness. Mitotic counts need to be 
carried out to determine just how much maotic stimule*:ea does occur. 

If there had been direct mitotic stimulation, parakeramsis would have been expected, without the 
formation of a granular layer. It is also possible that peeli caused mitotic stimulation. The suggestion 
that peeling stimulates mitosis is well known from observations in skin stripping experiments, in 
which loss of keratinized cells is thought to be the primary stimulus of epidermal cell proliferation 
(Pinkus, 1952; Allenby, Palmer & Wedded, 1966). Pintus ` #970) also stated that the epidermal thicken- 
ing seen after skin stripping experiments was due to oedema and hypertrophy of the living cells. 

Past work involving granular layer indaction both m annals (Berm er al., 1955) and in man (Fry & 
McMinn, 1968), suggests from the speed with which a granular layer forms (or re-forms) that there 
must be a direct and primary action of granular layer inaction. Bern er al did not obtain granular 
layers or increases in epidermal thickness with subcutaneous injections of their granular layer inducer 
—in this case vitamin A. These changes eccurred with tor: 2 application only. Preliminary experi- 
ments with active tar acids suggest that cae of their first actions is te induce a granular layer. 

It is possible that in the region of the granular layer the zcids cause induction but, when they (or 
their metabolities) penetrate deeper into ihe epidermis they are potent mitotic stimulators and/or 
mediators of cell hypertrophy. 

With the formation of a more flexible horny layer, the grensport of high boiling tar acids across 
this layer may be increased, with daily increasing amounts. © acids reaching the basal layer, and the 
mitotic stimulatory effects may predominate. However, it Rhes been pointed out that there is not a 
simple relationship between mitotic rate and the presemce @ extent of a granular layer (Jarrett & 
Spearman, 1970). These workers offered an explanation forthe esemingly contradictory ability of vitamin 
A to induce a granular layer and also to stimulate mitosis. Ir would have been thought that mitotic 
stimulation would result in parakeratosis. However granular laver inductien could have been the result 
of lysosome rupture in this region, liberating hydrolytic enzemes and thereby initiating orthokera- 
tinization. Such a large enzyme release in the basal layer. ammeagst very active and therefore highly 
sensitive cells, would constitute an inflammatory stimulus, or he many inflammatory reactions 
being mitotic stimulation. 

Such a mechanism is proposed for the high boiling tar acids. This is a most attractive idea, since a 
common action, i.e. lysosome rupture, is the basis of a granular layer induction and mitotic stimu- 
lation. This does not infer any mitotic stimulatory properties ofthe phencls themselves, which would 
be a most undesirable side-effect were high boiling phenols to be used in amti-psoriatic therapy. 

Similarly skin peeling could be explained by lysosome mupteze. Too extensive hydrolysis by the 
released enzymes could lead to rapid and extensive ceil death. The dead cells would be rapidly re- 
moved, and the frequent occurrence of several layers of peeling epidermal cells would support this 
contention. 

If the above events do take place, it would perhaps be theoretically possible te prevent mitotic 
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stimulation by employing an inefficient vehicle which only released the acids into the scale horny 
layer (where lysosome rupture could be initiated), but which did not aid further penetration into the 
basal layer, where such effects would be injurious. 

High boiling tar acids cover a very wide range of substituted polyhydroxyphenols and their isomers 
(Coal Tar Data Book). They are mostly prepared from low temperature tars since they occur in greater 
abundance. As early as 1928, Jaffrey found that the most useful coal tar was that containing the greatest 
amount of acids and that the most important boiling range was 170-300°C, a range which includes 
both low and high boiling acids. Rothman & Shapiro (1949) stated that the therapeutic fraction of 
coal tar was the anthracene oil fraction, but they made no special mention of the acids. However, they 
were referred to by Obermayer & Becker (1935) who suggested that substances such as 8-hydroxy- 
quinoline and catechol should be further investigated. The nature of the phenols in the highest boiling 
fractions of anthracene oils is unfortunately largely unknown. The next step is to identify specific 
compounds which cause granular layer induction with the minimum of side-effects. At the present 
stage granular layer induction cannot be produced without epidermal thickening. However, epidermal 
thickening relative to granular layer-inducing ability has been reduced in the higher boiling fractions 
to what it was in the whole acid fractions, and the same applies to skin staining propensities. Skin 
staining seems to be produced by tar acid and tar oil acid fractions, and although this has not been 
completely eliminated, it has been reduced relative to possible therapeutic effects. It appears from this 
work that certain complex phenols in a suitable vehicle could be of great value in restoring chronic 
parakeratotic plaques in psoriatics to an orthokeratotic state. 
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SUMMARY 


Dithranol and ‘Psorox’} were evaluated for granular layer induction in parakeratotic regions of mouse 
tail skin. The lack of this specific activity suggests that they both have different primary actions in the 
healing psoriatic lesion. 


Dithranol (1,8,9-trihydroxyanthracene), has been used as a reasonably safe treatment for psoriasis 
over the last 50 years (Swanbeck & Liden, 1966), and its use with ultraviolet light is one of the most 
widely used treatments for psoriasis in Europe (Ippen, 1966). With the increasing awareness of the 
dangers of prolonged steroid treatments, the use of dithranol in controlling psoriasis has been widely 
recommended (Shuster & Comaish, 1966; Waddington, 1968; Dahl, 1971; Pegum, 1972). 
However it should only be applied under medical supervision as it is very harmful to the eyes and 
can cause severe irritation. Dithranol also stains the skin. It has been found that its anti-psoriatic 
activity is very much enhanced by incorporation into Lassar’s paste (MacLennan & Heller, 1961). 
The ‘Ingram regimen’ involves the use of dithranol in combination with u.v. radiation after a tar 
bath. 

Coal tar treatments have been widely used in the treatment of psoriasis, but their mode of action 
and active constituents remain obscure (Champion, 1966). The production of individual fractions of 
tar did not provide a preparation which was widely accepted as being superior therapeutically to 
crude coal tar (Kerr & Plein, 1953). Some workers have proposed representing the whole tar by a 
mixture of a few constituents which occur in relatively high proportions in some crude coal tars. 
Reports of such a tar have been made by Guy, Jacob & Weber (1939), and Butterworth (1950). 
Similarly, Kinmont & Jowett (1958) tested a synthetic tar which is available as a commercial 
preparation, Psorox, for the treatment of psoriasis and has the following composition: 
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Anthracene 417%, 
Napathalene 41-66", 
Pher.anthrene 16°66" 6 
Carkazole 194305 
Picoime 208°) 
Quinslire 208%, 
Pyricine 2-08". 
Phenol que, 
o-Cresol 417%, 
Toluene REES 
Aylene Az, 

100°00", 


Parakeratotic mouse tail skin has keen used as a medel of psoriatic keratinization to evaluate anti- 
psoriatic drugs (Jarrett & Spearman, 1964). These werkers showed that anti-psoriatic combinations 
of vitamin A and triamcinolone caused incuction of a granular layer in the scaly regions of mouse tail 
skin resulting in a change to orthokeratinization. Thea model was used to evaluate coal tar fractions 
for anti-psoriatic activity (Wrench & Britten, 1975a b,x. Certain polyhydroxyphenols were found to 
produce granular layer induction in this region, and so 8 was also decided to investigate the effects of 
dithranol and Psorox for their anti-parake=atctic activa in this model. 


MATERIALS AND ETHODS 


Groups of ten mice were treated once daily with dithraroi preparations, Psorox and control vehicles 
used to formulate dithranol (see below). The cintment: were applied all round the proximal half of 
the mouse tail as described by Wrench & Britten (197324). The duration of treatment is indicated 
below. At the end of each experiment, mice were killed æd the tail skin removed and then subjected 
to routine histological processing (Jarrett & Spearman, 1964) and haematoxylin and eosin staining. 
The skin was examined for the presence of a granular lavez in the scale regions and epidermal thickness 
was measured. 


Formulations of dithranol 

Since dithranol is used in man at about ene quarter of thecancentrations used for coal tar (e.g. dithra- 
nol paste, B.P.C. o-1-1-0°%%; zinc and ceal ter paste, HB at 6°), it was decided to test dithranol 
at 10%. Forty per cent tar preparations hac recently bezn found to induce tail scale granular layers 
(Wrench & Britten, 19754). Dithranol was incorporated mao a". wool fat : 95°, yellow soft paraffin, 
which had been used in the tar experiments, and also inte Lassar’s Paste. 


RESULTS 
Psorox 
Over 21 days, Psorox did not show any tendency to indace scale granular layers. It caused highly 
significant thickening of the epidermis ‘Table 1). 


Dithranol 

The dithranol ointments did not cause granular layer formation. The epidermis underwent thickening 
greater than that ever seen after coal tar treatrrents of mous tail skin (Wrench & Britten, 1975b, c) 
(see Table 2). 
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TABLE I. Psorox treatment 





Epidermal 
thickness 
(um) s.e. D r P 
Control 35-0 0'90 17 — — 
Psorox 48-0 2°54 Io 578 = O-00T 





Initial no. mice/group, 10; weight range, 28-32 g; duration, 








21 days. 
TABLE 2. Dithranol treatment 
Epidermal 
thickness 
(jem) s.e. n t P 
Control 236 1°20 7 —— _ 
10°, dithranol/Lassar’s 630 5:52 8 656 0'001 
10°, dithranol/Y.S.P.* 673 4°40 Q 12°72 0-001 
Lassar’s paste 26:7 1:06 9 r92 ns, 





Initial no. mice/group, 10; weight range, 23-27 g; duration, 28 days. 
* Y.S.P., mixture of 5° wool fat : 95°% yellow soft paraffin. 


DISCUSSION 


Jarrett & Spearman (1964) have well established both histologically and histochemically the parallels 
between the parakeratinization in mouse tail scale and in psoriatic epidermis. This model has already 
demonstrated the ability to induce a granular layer of vitamin A (Jarrett & Spearman, 1964; Spearman 
& Jarrett, 1974) and of coal tar acids (Wrench & Britten 1975a, b, c). It would be expected therefore 
that an effective anti-psoriatic drug such as dithranol should similarly induce granular layers in mouse 
tail skin. Its failure to do so indicates that its primary action in psoriatic skin is not that of granular 
layer induction. Its action may be secondary to an initial anti-mitotic effect (Swanbeck & Liden, 
1966). In increasing epidermal transit time there would be more time for a granular layer to reform 
(Jarrett & Spearman, 1964). At the high concentrations used in this experiment the mitotic stimulatory 
effects which dithranol is known to possess (Bock & Burns, 1963) may have predominated over and 
masked any ability to induce a granular layer. 

A lack of specificity is similarly suggested in the case of Psorox, which contains the ingredients 
described by Kinmont & Jowett (1958). Wrench & Britten (rosa) have shown that the granular 
layer-inducing constituents of coal tar are phenolic only. About 85° of Kinmont’s admixture contains 
neutral substances. Wrench & Britten (1975a) have shown that neutral substances increase epidermal 
thickness but fail to induce a granular layer. It was therefore suggested that these compounds play 
no role in the restoration of orthokeratinization, and that their omission from future coal tar prepara- 
tions may reduce epidermal thickening effects, particularly unwanted in the psoriatic lesion. The 
‘synthetic tar’ contains about 8° of phenol and o-cresol, both of which have been shown to be of 
no value in inducing granular layers or producing orthokeratinization in mouse tail skin (Wrench 
& Britten, 1975b). In the clinical trial of this mixture (Kinmont & Jowett, 1958), there was no histolo- 
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gical evaluation, and so a specific effect of induciag g-anuler layers in psoriatic patients is still in ques- 
tion. Young (1970) recently showed this synthetic tar to have no beneficial effect on psoriasis. 

During treatment with dithrancl, # was noted that r caused staining, which at first was more marked 
in the Lassar’s paste preparation: however the degres of staining in the two groups as a whole was 
more or less equal at the end of the trials. In all other sof mouse tail treatment, except the dithranol 
in Lassar’s paste group, all traces of the previous app! ication had disappeared in 24 h. In this case, 
Lassar’s paste could stil! be seen on tàe skin whenthe =2xt treatment was due. Perhaps this persistent 
adherence on such scaly skin illustrates how dithrano: may have a more prolonged effect in psoriasis 
when in Lassar’s paste, thereby being a more potent preparation. 

The results show that dithranol and Psarox do not sessess the ability directly to induce a granular 
layer in psoriasis, and hence must act in some other Dean restere orthoKeratinization in psoriatic 
lesions. 
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SUMMARY 


A double-blind trial of 2°% miconazole in a cream and in a powder base and of the respective vehicles 
was done in a group of forty-five young sportsmen regularly training and using the showers in a gym- 
nasium. After 4 weeks treatment, the mycological cure rate using the active preparation was 60% 
compared to 24°% for the placebo (LP oos), 


Miconazole (1-[2,4,dichloro-f-(2-4-dichlorobenzyloxy)-phenyl] imidazole nitrate) has been shown to 
have activity im vitro against dermatophytes, yeasts, Gram positive bacilli and cocci (Godefroi 
et al., 1969). At a concentration of 1°% in a lotion it has been reported to be highly effective in the 
treatment of tinea pedis and other dermatophyte infections (Brugmans, van Cutsem & Thienpont, 
1970; Botter, 1971). In Britain it is available as a 2% cream and since this is likely to be used in self- 
treatment of tinea pedis by the general public a clinical trial was arranged to estimate its efficacy in a 
group of subjects under relatively uncontrolled conditions. 


MATERIALS AND METHODS 


The subjects selected for the trial were mainly young male university students who regularly train 
in the gymnasium for soccer, rugby and other sports and who use the associated showers as well as 
those in sports pavilions. Volunteers were screened mycologically for tinea pedis and those infected 
were included in the trial. At the start of treatment the presence or absence of peeling, maceration, 
erythema and fissures was recorded; peeling was also assessed as mild (+) moderate (+ +) or severe 
(+ + +). Further specimens were taken for laboratory examination from the 4th toe clefts and any 
other suspicious areas and were processed by culturing twelve inocula on 4% malt extract agar and 
by microscopic examination in 20% KOH. Since miconazole is only slightly soluble in water, no 
attempt was made to remove residual cream from skin scrapings taken following treatment. Subjects 
were requested not to apply the preparation on the day before attending for examination but not all 
of them obeyed. After the initial investigation, therefore, although culture was also attempted, the 
emphasis in laboratory diagnosis was placed on direct microscopy and the species of dermatophytes 
shown in the tables are those isolated at the initial examination. 
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Two per cent miconazole was supplied as a cream" and as a powder by Janssen Pharmaceutical 
Ltd. The placebo preparations were the respective vck des. Both active and placebo preparations were 
randomly numbered sc that neither subject. cliniciax nor mycologist knew which preparation was 
being used. Instructions were given to apply the cream: to the affected areas by gentle massage each 
evening, and to apply the powder each mcraing and after bathing. The treatment period was 4 weeks; 
after 2 weeks the subjects were examined clinically and after 4 weeks both <linically and mycologically. 
Those subjects found to be mycologically negative at 4 weeks were re-examined after a further period 


of 4 weeks during which only the powder was used. 


RESULTS 


The average age of the subjects was 24 years and the average duration of symptoms of tinea pedis was 
34 years. The use of the gymnasium showers ia all subjacts averaged 2-5 tees per week. Of the fifty- 
six subjects selected for the trial, fort Ave completed the course of treatmeat; twenty received micon- 
azole and twenty-five the placebo. After 4 weeks treatment, twelve (609%) in the former group were 
mycologically clear of infection compared tc six (24°.,) in the placebo group ‘Table 1). After a further 





TABLE I. Mycclogical resuits after 4 weeks of treatment 














Active Placebo Significance* 
No. of ~ ` - 
Species of fungus subjects Positive Negative Positive Negatve Active: placebo 
Trichophyton rubrum 27 6 7 HI 3 n.s. 
T. mentagrophytes var. 
interdigitale 10 o 4 4 z ( Numbers 
Epidermophyton floccosum 4 — — 4 o | too small 
Hendersonula toruloidea I I o — — ` for 
Microscopically positive d analysis 
(no culture) 3 I I o I 
Totals 45 8 12 19 é P oos 





* Chi squared test; n.s., not gnificant. 


4 weeks, sixteen (89°%,) of the eighteen mycolozicaily negate subjects were re-examined and eleven 
(69%) were found to be still free of infection; of these, sezen were on miconazole and four on the 
placebo. Of those which were positive, three were on the «tive preparation and two on the placebo 
(Table 2). 

Because the response to topical treatment veries accord ng to the species of dermatophyte, the 
infections in six subjects which were caused by mere than cne dermatephyte have not been detailed 
in the Tables. Instead these have been classified according © the species considered to be most re- 
fractory to treatment. T. rubrum was considered more difficult to clear than Æ. floccosum which in 
turn was considered more difficult than T. interdigitale. Or cms basis T. rubrun infection occurred 
in twenty-seven (60%) subjects, T. interdezital: in ten (22°-,) and E. floccoswm in four (9°). A cul- 
ture was not obtained from three of the remain:rg subjects end in one the infection was caused by 
Hendersonula toruloidea (Gentiles & Evans, 1970). After the .-week treatment period a culture was 
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TABLE 2, Mycological results after 8 weeks (subjects negative at 4 weeks)* 








Active Placebo 
No. of — =.. 
Species of fungus subjects Positive Negative Positive Negative 

T. rubrum 9 2 4 2 I 
T. mentagrophytes var. 

interdigitale 5 I 2 o 2 
Microscopically positive 

(no culture obtained) 2 o H o I 
Totals 167 3 7 2 4 





* Numbers too small for statistical analysis. 
+ Two individuals did not return for follow-up examination. 


obtained from only the H. roruloidea infection and the positive diagnosis for seven of the eight 
individuals on the active preparation was therefore made by microscopy. In contrast, cultures 
were obtained from fourteen of the nineteen subjects with positive microscopy receiving the 
placebo. 

In six (46%) of the thirteen T. rubrum, and four (100°%) of the T. interdigitale infections treated 
with the active preparations a mycological cure was obtained at 4 weeks, while the results in the placebo 
group were three (21°) and two (33°) respectively. All the E. floccosum infections were in the placebo 
group and none was cleared. The H. toruloidea infection did not respond to the active preparation. 

Clinically, after 4 weeks, sixteen (802%) of the subjects receiving miconazole but only ten (40°) 
of those receiving the placebo were free of infection. When the species of dermatophyte was taken 
into account, clinical improvement occurred in ten (77°%,) of the T. rubrum infections and in four 
(100°) of the T. interdigitale infections in the miconazole group whereas improvement in the placebo 
group occurred in six (43%) of the T. rubrum infections and three (50%) of the T. interdigitale 
infections. None of the E. floccosum infections improved and one deteriorated, possibly due to sensitivity 
to the base (Table 3). 

At the beginning of the trial thirty-three individuals had subjective symptoms. After treatment all 
fourteen using the active preparation reported absence of symptoms and sixteen (80°%) of twenty 
regarded the treatment as beneficial. In the placebo group nine (47°) of nineteen still had subjective 
symptoms and only eleven (449%) of twenty-five considered the treatment beneficial. 

Only two persons, one using the active preparation and the other the placebo, admitted they did 


not use the preparations as directed. 


DISCUSSION 


There are considerable disadvantages in estimating the effect of a topical antifungal agent by self 
medication. Although 95° of our subjects stated they had used the preparation regularly, the care 
and diligence with which it was applied would vary greatly with the individual. Moreover, many 
persons tend to stop or become careless with treatment when discomfort ceases even when asked not 
to do so, as in this trial. The high proportion (60°) of T. rubrum infections and the intense athletic 
activity of training in the gymnasium during our investigation must have militated against the success 
of treatment. In addition, the frequent use of the showers (there was an incidence of 37°% of tinea 
pedis in an unselected sample of users) meant there was repeated exposure to infection and our subjects 
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also used showers in sports pavilions where the incidence of tinea pedis among users was likely to be 
high (Gentles, Evans & Jones, 1974). 

The high incidence (13°) of mixed infections which we found is rarely encountered except in 
groups of individuals frequently using communal bathing places, such as miners using pit-head baths 
(Gentles & Holmes, 1957), and indicates a high rate of spread of infection. English (1962) believed 
that most recurrences are due to re-infection rather than relapse. On this basis alone the challenge 
to miconazole therapy was strong. 

Only when symptoms are severe, does the clinical condition of the feet give any indication as to the 
presence or absence of dermatophyte infection (Holmes & Gentles, 1956). Nevertheless, it is worth 
noting that, despite the adverse effects of intensive gymnasium activity in rubber soled shoes, the 
active preparation succeeded in eliminating the subjective symptoms in 100% and objective symptoms 
in 80°% of cases compared to the placebo group in which they persisted in 47% and 60% of cases 
respectively. It is perhaps also significant that, as also reported by Brugmans er al. (1970), positive 
cultures were not obtained from those in the miconazole group who were shown by microscopy to 
be still infected after treatment except for H. toruloidea which has a sensitivity range quite different from 
that of dermatophytes. There is the probability, therefore, that they were no longer a source of infection 
to others using the showers during this period. Whether the continued use of miconazole over a 
longer period would have resulted in a cure is uncertain. 

Our cure rate is less than that reported by Brugmans et al. (1970) for miconazole lotion, but their 
subjects were geriatric in-patients; the lotion was applied by trained medical personnel and was given 
more frequently during the first week. Furthermore, T. rubrum infections, which are extremely difficult 
to cure, formed only 16°%, of their cases compared to 60%% of ours. 

The results of our investigation compare favourably with those reported for other topical anti- 
fungal agents tested under similar, or possibly less stringent conditions (Neuhauser, 1964; Katz & 
Cahn, 1972). The mycological cure rate of 60°, using the active preparation is significant compared 
with the 24°% cure rate using the placebo (P<o-05). Miconazole must be considered as an effective 
preparation for the treatment of tinea pedis and with the advantage of activity against yeasts and 
bacteria it is a useful addition to the range of topical antifungals. 
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SUMMARY 


A Porto-jet injector was employed to treat forty-five cases of granuloma annulare and five cases of 
necrobiosis lipoidica with triamcinolone acetonide or sterile normal saline. Complete clearance of 
granuloma annulare lesions was achieved in nearly 70°, of those receiving triamcinolone and in 44% 
with saline. Inadequate penetration of lesions was responsible for a number of failures. The rate of 
recurrence after treatment was high but retreatment was usually successful. In three cases of necro- 
biosis lipoidica complete resolution occurred, while in one, partial improvement was obtained. No 


serious complications of this type of treatment were observed. 


Granuloma annulare (G.A.) is a benign condition which frequently presents a therapeutic problem. 
It runs a variable course before ultimate spontaneous resolution but this course is often very pro- 
tracted. In a series of 115 cases (Wells & Smith, 1963), only half resolved within 2 years, while the 
overall duration varied from 3 months to 25 years. In addition, even after spontaneous clearance, 41°, 
of their patients had one or more recurrences, which although usually resolving more quickly than 
the primary lesion were, none the less, persistent. 

Many methods of treatment have been advocated but little information appears to exist about their 
effectiveness. 

Intra-lesional injection has been employed, and in a small series reported by Kern & Schiff (1960) 
it was suggested that hydrocortisone, saline, sterile water, procaine and xylocaine could be used equally 
successfully. 

Necrobiosis lipoidica (N.B.L.), whether associated with diabetes or not, also undergoes spontaneous 
healing, but very infrequently (Rollins & Winkelmann, 1960). Topical corticosteroids (Savitt, 1955; 
Newman & Feldman, 1951) and surgical excision and grafting (Nylen & Skoog, 1958) have been advo- 
cated as treatment. Injections of hydrocortisone have also been used with success in four patients 
reported by Marten & Dulake (1957), using conventional methods. 

This study details the results obtained after the treatment of a large series of patients with G.A., 
using a Porto-jet needleless injector. An attempt has been made to assess both the effect of saline and 
triamcinolone acetonide and also the frequency of recurrence following clearance induced by treat- 
ment. Five cases of N.B.L. are also included. 
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MATERIALS AND METHODS 


Forty-five patients with G.A. and five wita N.B.L. were ested. They ranged in age from 8 to 73 
years and consisted of 35 females and 15 males. In twenty-seven. the diagnosis was confirmed by bi- 
opsy. One patient with G.A. and two with N.B.L. were diabetic, while eight patients with G.A. gave 
a family history of diabetes. The mean daration of the G.A. was 3 years (range § months to 15 years); 
only six patients were recorded to have hed previous spentaneous Clearance. Two of the cases of N.B.L. 
had atypical annular necrobiosis of the face Wilson J mes, 1971), confirmed by biopsy. One of these 
had a combination of annular lesions on the back and face, with typical necrobiosis lipoidica on the 
shins. The other had G.A.-like lesiens on the elbows. In none of the cases of N.B.L. had the con- 
dition progressed to severe atrophy or u-ceration. 

Injections of or ml triamcinolone aceton.de (5 mg'mi) or of sterile normal saline were delivered 
into the G.A. lesions to produce even infiltretion. The plaques of N.B.L. were infiltrated around the 
active margins before the central areas were treated. Great care was taken to avoid injecting areas of 
marked atrophy. Injections were performed with a Porto-jet needleless injector as described pre- 
viously (Verbov & Abell, 1970). Initially pat.ents were treated with a series of three injections at 2- 
weekly intervals, but this was subsequently modified as single inecions gave similar results on follow- 
up. Subsequently injection given at 6- to 8-weekly istervals were performed as indicated by the 
clinical situation. The number of treatments varied from 1 to 16 (raean 2-4) and the follow up period 
from 2 months to 2 years (mean A: months). For assessment purposes, results were grouped as 
follows: 


(a) Complete clearance of all treated lesxons. 
(b) Partial clearance. 
(c) No change. 


Five cases in which initial partial imprevement was ‘ollowed by rapid relapse were assessed as 
being unchanged. Twenty-six and twenty-f-ve patients vath the nedalar form of G.A. received sterile 
normal saline and triamcinolone acetonide respectively. Eleven patients in each group received both 
types of therapy for separate lesions. Five patients with diffuse G.A. and the five with N.B.L. were 
treated with triamcinolone acetonide. 


TABLE 1. Injection treatment of granuloma amnulare 











Results 
Cases Mean no. Mean ne. Complex Partial No Recurred 
treatments injections clearance clearance change 

Triamcinolone acetonide 
Nodular 25 Zum 32 17 (58% 6 (24%) 2 (8%) 847%) 
Diffuse 5 23 54 3 I I ~ 
Normal saline 
Nodular 27 ré 2 12 (445) 9 33a 6 (22%) 5 (42%) 
Diffuse I i 18 Í - - - 





BESULTS 


Complete clearance of G.A. lesions was achieved m 17 of 2: (68°) treated with triamcinolone (Figs. 
1 and 2) and in 12 of 27 (44°) using sterile salme; in both groups the recurrence rate was high, being 
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FIGURE 1. Granuloma annulare before treatment. 





FIGURE 2. Granuloma annulare 5 months after treatment (triamcinolone acetonide). 


8 and 5 respectively. Resolution usually took 2-4 weeks after successful injection and recurrences 
appeared within 3-7 months of the time of initial treatment. Thirteen of these patients with recurrent 
lesions were retreated, only one of whom failed to respond. 

Certain patterns of response appeared during the follow-up. Over half the patients responded by 
rapid and complete clearance with a small number of injections (1-3). In a small group improvement 
occurred in the sites injected coincidental with the development of new lesions elsewhere. This led 
to prolonged periods of treatment. Among the eleven cases treated by both methods in separate 
episodes of G.A. the therapeutic response to triamcinolone and saline appeared the same in four, but 
the rest cleared more readily with triamcinolone. 

The diffuse G.A. cases appeared to respond in a similar way to the nodular forms. 

Three of the five cases of N.B.L. showed gradual resolution after a small number of treatments. 
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Subsequent observation over 1-12 months (meen 8° failed to show signs of recurrence. Slight hyper- 

pigmentation persisted in the areas of treatment, but progressively faded. A patient with classical 

N.B.L. of the shins had repeated injections over a 2-ycer period, with gradual but partial improvement. 

The patient unchanged by treatment hed atypical A af the face alone. This spontaneously 
cleared during a pregnancy, only to relapse durmg the puerperium. 


Complications 
Transient atrophy at the injection sates cf triamcinoleme was aa almost constant finding in resolving 
G.A. lesions. However, even saline treated lesions ofen showed some erythema on clearing. 

In one case of N.B.L. multiple tiny ulcers appeared z the injection sites. These healed spontaneous- 
ly less than 3 months later and subsequert irjections were given cautiously and without further com- 
plications. 

In certain situations great difficulty occurred in penesrating inte G.A. lesions. Nodules of the fingers, 
especially those set around the interphalangeal! joints, were often inadequately infiltrated. Repeated at- 
tempts at injecting these sites were sometimes successtiai, but a proportion of failures was due to this 
problem. 

Some slight discomfort is produced by tris injector but it was never sufficient to prevent continued 
treatment. 








DISCUSSIO™ 


The lack of substantial information en the efficacy of treatment in G.A. makes it impossible usefully 
to compare these results with previous reperts. However, Kern & Schiff reported success in 3 of 4 
cases treated with a number of compounds, while Wells & Smith commented that the rate of resolution 
did not seem to be affected by various treatment metheds, or by biopsy. These treatments included 
vitamin E (27 cases), elastoplast occlusion 719), CQ, sow (13), X-ray (8) and intralesional hydro- 
cortisone (4). 

Our results suggest that nearly 70°, of patients with G.A. injected with triamcinolone can expect 
to gain complete resolution promptly. Saline injections were noticeably less effective but frequently 
produced an initially better cosmetic efiect due to the lack of atrophy. Treatment with saline at first 
is probably well worthwhile before using triameinolene. 

The high recurrence rate in each treatment group z aresponds closely with the figure of 41%% 
for natural recurrence described by Wells & Smith (1953). Although these figures are high, the 
method does allow for rapid retreatmenz. 

The use of triamcinolone injections in N.B.L. certamly appears to be worthy of consideration, parti- 
cularly if the condition can be treated before the onset of severe atrophy and ulceration. Whether 
injection of such advanced cases is justifiable seems doubt. Our results seem to compare well with 
those obtained by Marten & Dulake, and, with care, uicerstion from injection can be prevented. 
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SUMMARY 


A case of xanthelasmoidea (pseudoxanthomatous mastocytosis) occurring in a 50-year-old Iranian 
man is described. The patient had a large upper gastrointestinal haemorrhage. 


In 1875 Tilbury Fox described three cases of a new dermatosis, which he called xanthelasmoidea, 
consisting of a profusion of small cutaneous nodules with a yellowish colour. The eruption was later 
recognized as an uncommon variant of urticaria pigmentosa. The few subsequent reports have been of 
children or young adults. We have had the opportunity to study a case of long-standing and to observe 
one of its major complications. 


CASE REPORT 


An Iranian male aged 50 years with multiple cutaneous nodules and loss of the outer half of his eye- 
brows was referred to the University Hospital with the suspicion of leprosy. The nodules had been 
present since birth and were associated with intermittent episodes of itching, but no blistering. No 
members of his family had any cutaneous disorders. He had also suffered from epigastric pain for 1 
month, and melaena for 3 days. He had not previously had gastro-intestinal symptoms, and he had 
not suffered from headaches. Before he could be referred to the specialist clinic for leprosy he had a 
massive upper gastro-intestinal haemorrhage and was admitted as an emergency. 

On examination his cutaneous surface was covered with a profusion of yellow or cream coloured 
nodules varying in size from I mm to 2 cm in diameter (Figs. 1 and 2). They had a soft doughy 
consistency and could be indented by the palpating finger in the same way as localized anetoderma. 
The loss of eyebrows was due to breakage of the hairs from rubbing his face. On the lower limbs many 
of the nodules were perifollicular in distribution. His spleen was enlarged 12 cm below the left costal 
margin, but hepatomegaly and lymphadenopathy were not present. At this stage a tentative diagnosis 
of pseudoxanthoma elasticum was made, but angioid streaks were not seen in his retina. Examination 
of all other systems was normal. His peripheral blood reflected the recent blood loss. Liver function 
tests were all normal. Because of excessive bleeding, upper gastrointestinal barium studies were tech- 
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FIGURE 1. Profuse nodular thickening of the skin epecially marked arcand the neck and on the 
ears. The eyebrows are lost 


nically unsatisfactory and the site of bleeding was aot determined. He declined more extensive 
investigations. 

A biopsy of one of the nodules showed a very dense reund-cell infiltrate in the dermis (Figs. 3 and 4). 
Special stains showed this to be composed ef mast cells, and a diagnosis of urticaria pigmentosa 
xanthelasmoidea type was made. The cutanzous lesiom became red on friction but did not urticate. 


COMMEN 


Knowledge of the multinodular non-pigmented variant of mastocytos® with lesions resembling 
xanthomata has developed over the last roo years. n 1869 Nettleshap described the first case 
recognized as urticaria pigmentosa in a child from the Blackfriar’s Skin Hospital. Tilbury Fox (1875) 
presented the first multinodular case which he called xenthelasmoidea. Thin (1877) showed that the 
skin in ordinary urticaria pigmentosa had a dense celluler infiltrate, but he wrongly concluded that it 
was an early manifestation of lupus (vulgaris). 

The term urticaria pigmentosa was proposed by Sanger (1878); T. Coloot Fox (1883) gave follow- 
up details of Tilbury Fox’s case and demonstrated tha’ the histology was that of an urticaria. The 
cellular infiltrate was shown by Unna | 1887) to be composed of mast cells 
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FIGURE 2. Close-up of left axilla. Numerous soft anetoderma-like nodules, formed by the 
coalescence of smaller perifollicular elements. 





FIGURE 3. Skin shows diffuse mast cell infiltration in the deep dermis. The upper dermis shows 
no cellular infiltration. (H & E x 150.) 
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FIGURE 4. Metachromatic stain demenstrates v rk irregular cytoplasm of the mast cells. The 
nuclei are pale. (Toluidine blue x 350) Inset: sam magnification of the mast cells showing the 
dark metachromatic granules in the -*tcplasm. The nuclei are pot staimed. (Toluidine blue x 720.) 


Up to 1923, eleven cases of the xantnomatous type had been reported in the literature representing 
8% of the cases of urticaria pigmentosa (Finneruci, 1923). Gougerot, Burnier & Eliascheff (1931) 
outlined the clinical features of the xenthomatow: type and Sézary. Lefèvre & Chauvillon (1935) 
stressed that pigmentation was not a necessary feature; he alse suggested the term mastocytoma for 
this group of diseases. Degos & Vissier (1949 gave a clear descripnen of the multinodular xantho- 
matous type, stressing the complete absence of pigmentation; Degos (1974) added to the description 
and provided illustrations. 

Demis (1963) mentioned the frequency of peptic alceration in urticaria pigmentosa. Haematemesis is 
a complication listed by Parker & Odiand (1971). 

Tilbury Fox’s case ‘presented a curios appearance and was iterally as spotted as a leopard, only in 
place of discolourations were these buf-coloured sodules or nodose infiltrations studding the white 
normal skin, interspersed with the dul reddish bloc hes. . . . In some cases the nodules have shrivelled 
more or less, leaving a pale-fawn coloured slightly devated patch. . . . On close inspection the patches 
are seen to be made up of a congeries o7 indistim tly marked small projections which seem to be 
seated at the hair follicles... .” 

The present case very closely resembled this first description, but differed from it in failing to resolve 
after a few years. Our case is unusual in still havieg numerous lesions after 50 years and eventually 
suffering from a massive upper gastro-intestina] hacmerrhage which may or may not have been related 
to his urticaria pigmentosa. 
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The similarity of the lesions both to xanthomas and to pseudoxanthoma elasticum is striking. 
‘Xanthelasmoidea’ only partly conveys our knowledge of this disease, so perhaps a better descriptive 
term for this variety of mastocytosis would be pseudoxanthomatous mastocytosis. 
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SUMMARY 


A thyrotoxic patient presented with urticaria and this appeared to respond to beta-blockade with 
practolol. Symptoms did not recur when radioactive iodine treatment took effect in spite of stopping 
the beta-blocker. Possible mechanisms are discussed and it is stressed that more emphasis should be 
placed on this association. 


Speaking at the VI International Dermatological Congress in New York, 67 years ago, Ravitch 
(1907) discussed the thyroid as a factor in chronic urticaria. He emphasized that while patients 
with atrophic thyroid glands did best with thyroid extract, when ‘abnormal functions of the thyroid 
and urticaria were due to thyroid oversecretion, the Roentgen treatment induced unmistakable benefit’. 
This was probably the first report of urticaria associated with hyperthyroidism and responding to 
treatment of the thyroid dysfunction. 

Subsequently Weiner (1947) mentioned urticaria as an occasional manifestation of hyperthyroidism, 
but the association somehow remained dormant until interest was renewed following a paper by 
~ Isaacs & Ertel (1971). These workers described two patients with generalized pruritus and four with 
urticaria who also had hyperthyroidism. The skin manifestations responded only to treatment of the 
thyroid dysfunction. Most endocrinological and dermatological text-books do not mention this 
association, or merely gloss over it. In ‘Dermatology in General Medicine’ (Freinkel & Freinkel, 
1971), the association is dismissed as probably fortuitous, and it rates no mention in reviews of unusual 
clinical manifestations of hyperthyroidism (Chapman & Maloof, 1956; Locke, 1967). 


CASE REPORT 


A 40-year-old Caucasian female was referred to the out-patient clinic because of severe generalized 
urticaria of 8 weeks duration, and this was completely unresponsive to massive doses of antihistamines. 
For 12 months there had been increasing irritability and loss of a few pounds in weight. Her mother 
was thyrotoxic. On examination there was generalized urticaria but mucous membranes were un- 
affected. 

She was clinically hyperthyroid. Her pulse was 110 per minute and there was fine tremor of the 
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outstretched hands. The thyroid was diffusely enlacged with an overlying systolic bruit. There was 
bilateral lid-lag with fine nystagmus on lateral gaze. Investigations confirmed thyrotoxicosis: 

Protein-bound iodine 9-0 pg/roo mi (normal 4-8); T3 (serum '**I—triiodothyronine binding 
capacity) 83°, (normal 92-117) i.e. in thyrotoxic range; '*'T uptake at 2 h 45°; Thyroid antibodies, 
absent. 


MANAGEMENT 


Radioactive iodine therapy was arranged for 10 days later but pending that the patient was started on 
practolol 100 mg twice daily. Within 3 days a dramatic improvement occurred, and the urticaria had 
disappeared completely 3 weeks later. Practolol was continued for 2 months after radioactive iodine 
administration. At this time the patient was beth cunically and biochemically euthyroid, and there 
has since been no recurrence of urticaria. 


DISCUSSION 


As mentioned previously, the association of urticarza with thyrotoxicosis is uncommon. Rothfield 
(1968) found two patients with urticaria from a series of 108 thyrotoxic patients and apparently the 
severity of the skin manifestations varied with the cantroi of the hyperthyroidism. Our patient, like 
those described by Isaacs & Ertel (1972), was a female; again, although in retrospect symptoms of 
hyperthyroidism had been present for many months.» was the dermatological problem that drove the 
patient to seek urgent medical advice. 

Like ours, none of these patients had endocrine cphthelmopathy or pretibial myxoedema. 

The cause of urticaria (and also of pruritus) in hyperthyroidism is unknown. The wealing was not 
effort or heat induced and this 1s against a cholmergx mechanism (Thompson, 1968). 

Other possibilities were well reviewed by Isaacs & Ertel (1971) and also lately by Barnes, Sarkany 
& Calnan (1974) (a review of pruritus in thyretoxicos:s) Authors have usually considered both urti- 
caria and pruritus together but there has been no evidence to show that the mechanism is identical. 

A direct long acting thyroid stimulator effect scems unlikely since high *LATS levels, when 
present, remain elevated even after thyroid ablation | Volpe er ai, 1969), and urticaria has not been 
found in patients with the highest LATS levels, ie. thase with pretibial myxoedema (Kriss, Pleshakov 
& Chien, 1964). 

Thyroid antibody titres are highest in auto-immune thyroiditis (Rose & Witebsky 1968) in which 
urticaria has not been reported. 

In the absence of any benefit frem antihistamines a further possibility considered by Isaacs & 
Ertel was increased kinin activation mediated perhacs br raised catecholamine levels in tissue or 
blood. 

It was interesting on this account that beta-receptz blockade has been found to relieve many of 
the clinical manifestations of thyrotoxicosis (Riddle & Schwartz, 1970), including pruritus (Eliakim 
& Rachmilewitz, 1959) without affecting biochemical :ndices of thyrotoxicosis. 

Our own patient responded immediately to beta-Siockade and it would seem that sometimes at 
least, the same mechanism could de operative im both puritas and urticaria associated with uncontrol- 
led hyperthyroidism. This has, to our knowledge, naz beer previeusly reported. 

It seems evident that general physicians and cermeologists alike should be made more aware of 
this presentation of urticaria as a manifestation of thyrotoxicosis, first reported nearly 70 years ago 
but surprisingly forgotten thereafzer. 








* LATS—long acting thyroid stimulator. 
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SUMMARY 


A patient suffering from an unusual syndrome, in which the following triad was present, is described: 
(1) Recurrent necrosis of the skin and mouth; and necrosis following intradermal injection of 
saline. 
(2) Disappearance of the necrotic episodes following the administration of prednisone. 
(3) Mental retardation. 
This syndrome does not appear to have been previously reported. 


CASE REPORT 


A 52-year-old, married, white female presented with an ulcer on her right leg. For 8 years she had had 
recurrent necrosis and ulceration of the mouth and skin (left and right thighs, left leg, right arm, 
right hand and abdomen). This necessitated a total of twenty hospitalizations with an average stay of 
approximately 2 weeks. Recurrent necrosis of the skin of the right hand, including the exposed ten- 
dons and bones, and resulting infection, had necessitated amputation of the right index, middle and 
ring fingers. No similar condition was discovered in her family (including eight brothers, five sisters 
and four children). 

On examination, she had an ulcer 6 cm in diameter over the anterior aspect of the right leg, with a 
necrotic edge and base (Fig. 1). In addition, multiple areas of necrosis and ulceration were found on 
the tongue (Fig. 2). These were covered with fibrinous exudate of a dirty grayish colour and surrounded 
with bright red areas of inflammation. The tongue was extremely painful making eating and speaking 
difficult. The stump of the third metcarpal bone was covered with an ulcerated skin. Scars of previous 
ulcers were found around the mouth, on the left leg, abdomen, both thighs, and right arm. Her LO. 
was 53. She was also schizophrenic and was on amitriptyline, chlorpromazine and diazepam. 


Investigations 

(a) Normal or negative results. Hb, WBC, platelets; prothrombin time, clotting time, bleeding time, 
clot retraction, partial thromboplastin time; blood culture; BSP retention; glucose tolerance test; 
blood urea, serum proteins, creatinine, alkaline phosphatase, bilirubin, cholesterol; EEG; ECG; 
X-ray skull, chest and abdomen; latex fixation tests, W.R. and V.D.R.L., ANF and auto-antibodies; 
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FIGURE 2 Necrosis and ulce-stzon of the tongue. 


complete urinalysis (specific gravity, pH, albumin, suge- coproporphyrin, amylase, bacteria and cells); 
serum protein electrophoresis and immunoelectrophor=sis (gamma A was within upper normal range; 
no myeloma type of proteins, no crroglobulin, no monc 2 ona! bands, and noantibodies were detected). 
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(b) Abnormal investigations. ESR varied between 22 and 33 mm/h. Diphtheroids were grown from 
the necrotic areas. Biopsy of the lesions showed necrosis of the skin, in addition to fat necrosis of the 
subcutaneous tissue. There was no evidence of vasculitis or any other vessel changes and no cellular 
infiltrate. 


Treatment and Progress 

The ulcer on the right leg was debrided and skin grafted. The stump of the third metacarpal bone was 
shortened and a linear repair was performed. Seroma recurred three times underneath the graft, 
necessitating evacuation each time. The skin graft then took almost completely. A few days later, a 
skin test was performed. It consisted of pricking the skin of the arm with a sterile needle at one spot, 
and intradermal injection of o'r ml of saline at another spot. Twenty-four hours later, there was 
some bruising at the site of the skin prick and actual necrosis at the site of the saline injection (Fig. 3). 





FIGURE 3. Skin necrosis following intradermal injection of saline. 


Two weeks later, the tongue lesion had disappeared and the necrotic area on the arm was much smaller. 
One month later, the lesions on the tongue, lip and arm recurred. The patient was then put on pred- 
nisone 20 mg daily. This was tapered and discontinued over a period of 1 month. At that time, the 
necrosis had disappeared at all sites. 


DISCUSSION 


Due to the mental retardation of the patient, the lesions were misdiagnosed as self-inflicted; however, 
a protective plaster cast applied over the necrotic areas failed to change the course or prevent the 
recurrence of necrosis. In addition, the skin test had excluded the diagnosis of factitial disease. Dis- 
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continuation of the psychotropic drugs failed to alter the progress or prevent the recurrence of necrosis. 
The differential diagnosis includec— 


(A) Pyoderma gangrenosum 


(1) Skin lesions. In pyoderma gangrenosum a pepukvesicie appears which becomes necrotic and pro- 
duces painful, undermined ulcers (Brunsting, Geecxerman & O’Leary, 1930) with marked leuko- 
cytoclastic vasculitis (Thompsen — al., 1973}. The skin alcers in recurrent necrosis of the skin and 
mouth were not painful, not underrained, nor associezed woth vasculitis. They were less florid and more 
necrotic. 


(2) Associated conditions. Pyoderma gangrenosum ma? ke associated with one of the following conditions: 

Ulcerative colitis in 50-60", of cases (Brunsting e ala 1930); local enteritis (Stathers, Abbott & 
McGuinness, 1967); rheumatcid erthritis (Philpott, Gotz & Park, 1@66); viral infection (Van der 
Meiren, Achter & Kestelyn, 196%; focal sepsis (Hefstad, 1959); diabetes (Philpott et al., 1966); 
hypogammaglobulinaemia (Karlterp, 1963); menocicnal gammopathies preceding mu tiple myeloma 
(Van der Sluis, 1966; Jablonska, Stachow & Dabrowska, 1967; Thivwolet & Beyvin, 1967; Cream, 
1971); alteration in humoral or celular immun:ty (ong & Uesu, 1954; Delescluse, Bast & Achten, 
1972). 

We are unable to detect any of these conditicns associated with recurrent necrosis of the skin and 
mouth. 


(B) Behcer’s syndrome 


(1) Skin lesions. In Behget’s syndrome there may be pyoderma in the form of pustules, impetigo, 
superficial and deep folliculitis, feruncles, cellulite or simple ulceration (Berlin, 1¢60); histology 
usually shows a vasculitis (Domonkos 1971). In recurrent necrosis of the skin and mouth, the necrosis 
was much more extensive with no vasculitis. 


(2) Associated conditions. The diagnosis of Behget’s syncrome is usually considered to require the 
presence of at least two of the following triad of symptoms: recurrent oral ulceration, recurrent genital 
ulceration and ocular inflammaticn (Francis, 1970 Ocular symptoms are the most important and 
the most disabling of the three major components anc are present in 70-85%, of patients with 
the disease (Haim, 1968). Intracuteneous injection ef physiological saline often produces a papule or 
pustule (Berlin, 1960; Katzenellenbogen, 1946). Sometimes there is an eruption identical with that of 
erythema nodosum, with intense sccumulation of pelymorphks and increased vascular permeability 
(Yazaki, 1970). In addition, the syndrome may be associated with a cryeparaprotein (Fiddes & Penny, 
1971). 

In recurrent necrosis of the skin and mouth, genitalend ccularinflammation were absent. Skin testing 
produced more extensive necrosis with iess local inflammation. No cryoparaprotein was detected. 


(C) Purpura fulminans 
(1) Skin lesions. In purpura fulminans, the lesions begin as bruises which become darker blue, then 


black and necrotic (Elsahy, 1972). 
Sudden and complete necrosis occurred in recursent sain and mouth necrosis. 
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(2) Associated condition. Purpura fulminans is usually fatal, while recurrent necrosis of the skin and 
mouth was not fatal in the case reported. 

Experience with this patient indicated that corticosteroids had a beneficial effect in both controlling 
and preventing the spread of skin necrosis. 
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SUMMARY 


A life-threatening respiratory disease, characterized by fever, cough, dyspnoea, cyanosis and wide- 
spread bilateral pulmonary infiltrates, developed in a 40-year-old patient receiving intermittent 
methotrexate therapy for psoriasis. Blood eosinophilia accompanied the illness. A prominent feature 
in the clinical picture was a discrepancy between auscultatory findings and the pronounced changes in 
the chest X-ray. Systemic corticosteroids produced rapid improvement. It is suggested that the 
pulmonary syndrome represents a hypersensitivity reaction. 


Methotrexate has been proved of great value in the treatment of severe psoriasis during two decades. 
It is known to be toxic to several organ systems and different side effects have been reported, e.g. 
leukopenia, thrombocytopenia, gastro-intestinal bleeding, stomatitis, liver damage and chromosome 
abnormalities (Nyfors & Brodthagen, 1969; Baker, 1970; Zachariae, 1971). 

This report describes a patient in whom a life-threatening pneumonitis presumably was caused by 
methotrexate taken for psoriasis. 


CASE REPORT 


A 40-year-old female teacher was admitted to the dermatology department because of fever and 
dyspnoea occurring during methotrexate treatment for severe psoriasis. 

There was no history of previous pulmonary disease and no known exposure to birds, but the patient 
had a somewhat impaired kidney function due to chronic pyelonephritis. She had not received other 
drugs than methotrexate; nitrofurantoin had not been given for over a year. 

Her psoriasis began at the age of 7 years and during the last 6 years she had widespread and exten- 
sive lesions and was repeatedly hospitalized. From January 1973 she was treated with methotrexate, 
with small divided oral doses (2-5 mg twice with 12 hours interval, once weekly), This dosage was 
chosen, due to the impaired kidney function; her serum creatinine was 1-9 mg/100 ml and creatinine 
clearance was 28 ml/min. After partial remission the dosage was reduced to 2-5 mg weekly, and 
interrupted with intervals, partly following remissions and partly due to side-effects of nausea and 
stomatitis. 

In May 1974 she was readmitted to hospital with general malaise, fever, cough and shortness of 
breath. Her leukocyte count had dropped to 1200/mm? and platelets to 40,000/mm? 2 days before 
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admission. On admission auscultation was norma., the blood pressure 130/80 mm Hg, serum 
creatinine 1°8 mg too ml. Several lood cultures were negative. In spite of normal auscultation a chest 
X-ray showed severe infiltration øn bech sides (Fig 1 . The leukocyte count had risen to 3100/mm* 
with 237. eosinophils; the platelet coumt was 195,eco mm”. 

Treatment was initiated with ampicillin and precausone. In spite or treatment the cl_nical condition 
deteriorated and the patient had te be cransferred t> the intensive care unit, where she was tracheo- 
tomized and placed in a respirator. The infiltration a the lung diminished considerably in a few days 
and disappeared little by little. The general condimen improved with the lung function. Respirator 
treatment was discontinued after 9 days, systemic szroids after 12 days and ampicillin after 16 days. 

During treatment, further cultures were taken from blood, trachea, <aroat and urine, all showing no 
growth. Serological tests for influenza, adenovirus ead mycoplasma pneumoniae were negative. Also 
tests for cold agglutinins, antinuclear factor and L= cells were negative. Complement C-3 and C-4 
were normal on the eleventh day of treatment (0'49 ¢ and 59 units). T wenty-one days after treatment 
both were still normal, but somewhat mgher (0-56 zl and 82 units; cormal range 0°37-0°79 g/l and 
40-135 units). Serum bilirubin, alkaline phosphatase and GP transaminase showed signs of transitory 
liver damage, but all returned to normal. 





FIGURE 1. Chest X-ray showing pneumonitis with extensive infilceations on both sides. 
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DISCUSSION 


The case reported in this paper is similar to other cases of pulmonary disease described in patients 
treated intermittently with methotrexate for leukaemia (Acute Leukemia Group B, 1969; Clarysse 
et al., 1969; Robertson, 1970; Schwartz & Kajani, 1969). Our patient showed extensive infiltration on 
chest X-ray, she was desperately ill, dyspnoeic, and deeply cyanotic with insufficient respiration when 
tracheotomized and placed in a respirator. None of the investigations performed indicated infection, 
collagen disease or occupational lung disease. However, a drug reaction could explain the clinical 
picture. She had been on methotrexate for 16 months, receiving a total dose of 215 mg. A dramatic 
improvement followed when methotrexate was withheld and steroid treatment initiated. 

Most of the previous cases with pneumonitis associated with methotrexate occurred in patients with 
acute lymphoblastic leukaemia in remission (Acute Leukemia Group B, 1969; Clarysse er al., 1969; 
Robertson, 1970; Schwartz & Kajani, 1969). Similar findings have been reported by Goldmann & 
Moschella (1971) in two patients treated with methotrexate for pemphigus vulgaris and mycosis 
fungoides respectively, and by Filip et al. (1971) in a psoriatic after 5 years of weekly methotrexate 
therapy. This case was associated with liver disease and hilar and paratracheal adenopathy. 

It has been a common finding among the cases reported by Goldmann & Moschella (1971), Robert- 
son (1971) and Schwartz & Kajani (1969) that auscultation was normal or almost normal in spite of a 
very pathological chest X-ray. Eosinophilia was a prominent feature in seven of ten patients (Clarysse 
et al., 1969; Goldmann & Moschella, 1971; Schwartz & Kajani, 1969). Most patients were severely 
ill and three died (Acute Leukemia Group B, 1969). Without steroids the symptoms lasted between 
10 and 40 days regardless of whether or not methotrexate was continued (Clarysse et al., 1969). 
However, in one of their patients, who received a second single dose of methotrexate, a temporary 
exacerbation of the respiratory syndrome was seen (Goldmann & Moschella, 1971). Systemic 
steroids seem to be the treatment of choice (Robertson, 1970; Schwartz & Kajani, 1969). Pasquinucci, 
Ferrara & Castellari (1971) mentioned that intravenous administration of daunorubicin hastened 
recovery. 

The nature of the pulmonary disease has not been established. Lung biopsy in one patient showed a 
granulomatous reaction with mild perivasculitis (Clarysse et a/., 1969) and resembled lesions described 
in cases of pigeon breeders’ disease (Fink et al., 1968). This together with the prompt improvement 
after steroid treatment suggests a hypersensitivity reaction. 

It is important to recognize this life-threatening illness, so that prompt treatment may be initiated. 
Helpful diagnostic features are eosinophilia in the blood and a discrepancy between the pronounced 
changes in the X-ray and the few abnormal signs found by auscultation. 


REFERENCES 


Acute Leukemia Group B (1969) Acute lymphocytic leukemia in children. Maintenance therapy with metho- 
trexate administered intermittently. Journal of the American Medical Association, 207, 923. 

Baxer, H. (1970) Some hazards of methotrexate treatment of psoriasis. Transactions of the St John’s Hospital 
Dermatological Society, 56, 111. 

CLARYSSE, A.M., CATHEY, W.J., CARTWRIGHT, G.E. & WinTROBE, M.M. (1969) Pulmonary disease complicating 
intermittent therapy with methotrexate. Journal of the American Medical Association, 209, 1861. 

Fup, D.J., Loop, G.L., Harte, T.S. & Farrar, W.H. (1971) Pulmonary and hepatic complications of metho- 
trexate therapy of psoriasis. Journal of the American Medical Association, 216, 881. 

FINK, J.N., SOsMAN, A.J., BARBORIAK, J.J., SCHLUEDER, D.P. & HoLMeES, R.A. (1968) Pigeon breeders’ disease. 
A clinical study of a hypersensitivity pneumonitis. Annals of Internal Medicine, 68, 1205. 

GOLDMANN, G.C. & MOSCHELLA, S.L. (1971) Severe pneumonitis occurring during methotrexate therapy. 
Archives of Dermatology, 103, 194. 


IIO E Fos 


Nyrors, A. & BRODTHAGEN, H. (1969) Psoriasis. Treatmes: with methylaminapzerine (Methotrexate®) in weekly 
oral doses. Ugeskrift for Laeger, 131, 1433. 

Pasquinucci, G., Ferrara, P. & CasTELLari, R. (1971) Daunorubicin treatment of methotrexate pneumonia. 
Journal of the American Medicel A ssociation, 216, 2057. 

ROBERTSON, J.H. (1970) Pneumonia and methotrexate. Bevis Medical Journcl, ii, 156. 

SCHWARTZ, IP & KaJAnt, M.K. (2969) Methotrexate terapy and pulmonary disease. Journal of the American 
Medical Association, 210, 1924. 

ZaACHARIAE, H. (1971) Methotrexate, history and background. In: Psoriasis. Proceedings of the International 
Symposium, Stanford University (Ed. by H A Faber amd A.J Cox}, p. 387. Sanford University Press, Stanford. 


British Journal of Dermatology (1975) 93, 111. 


Comment 


THE PSORIASIS SUFFERER IN THE COMMUNITY 


Lucky the patient who receives more than instant diagnosis, a brief explanation and an ointment for 
psoriasis. He may be sent to a treatment unit where various routines and perhaps time-consuming 
rituals are followed. With so few dermatologists employed in the NHS it may be difficult to provide a 
better service and indeed to find the time and opportunity to discover what the consumer really wants. 

Based on letters from more than ten thousand patients, the Psoriasis Association of Great Britain 
feels some anxiety that consumers are not getting what they need and that dermatology is not ‘pressing 
the true cure’ (Francis Bacon, 1597), by being far too complacent about its present management of 
the patient, perhaps too selfcongratulatory of its advancement in the understanding of the disease 
and through paying more attention to the rash and its transient and occasional removal, than to the 
problems of the patient in the community in relationship to that rash. 

One third of all patients have spontaneous remissions (Farber, Bright & Nall, 1968) and some treat- 
ments may even prevent such remissions (Ryan & Baker, 1971). It is possible that attention to the 
psychological aspects of psoriasis can induce more remissions than ointments do. Group work with 
psoriasis patients indicates that improved responses can be obtained by discussion of the problem in 
the community (Coles, 1965; 1967), but psycho-social approaches are tremendously time-consuming 
and rate 1-1 doctor/patient relationships are impossible with the number of cases involved. The 
psycho-social environment of the deaf has been improved by otolaryngologists paying attention to 
their community needs. Neurologists are interested in spastics and epileptics. Diabetics and patients 
on renal dialysis are assisted socially by physicians. Has the skin patient been equivalently improved by 
dermatologists ? 

Only in the field of industrial dermatitis have dermatologists put much effort into the improvement 
of the social and economic working environment of the patient. Today the community’s role in 
monitoring the health service is but one of the many changes in relationship between the medical 
profession and the patient. There are clear directives in ‘the Grey Book’ to explore the needs of the 
community and to be concerned not merely with the established bodies and institutions concerned in 
health care, but also with the process of being ill. There is a need to delineate where and when skin 
disease is interfering with normal living and to encourage self and community care so that some of the 
relevant load is taken away from the established services. Perhaps if social and economic strains were 
removed, the diseases themselves might melt away. We submit that the dermatologist is in risk of 
being left behind or on one side in this respect. It would be a disaster if patient groups or consumer 
organisations were to become anti-dermatologist. This could happen if the profession did not look 
more closely at the needs and demands of patients and their advisers. 

Dermatologists have a better chance than almost any other branch of the profession in proving their 
value to the community as educators of other doctors and the public and as advisers on problems 
within the community (Caplan, 1973). In this field of medicine they could take the lead. Few special- 
ists are listened to with such interest as can be seen from the large audiences that attend well-prepared 
lectures on the skin, but optimal conditions of patient care in the community include properly 
equipped and staffed skin units which are open at all times to patients and their doctors. Are we in 
dermatology pressing hard enough for units of this kind ? 

Some aspects of patient management and education cannot be the sole prerogative of dermatologists. 
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It is becoming increasingly apparent that patient æsociations such as the Psoriasis Association can 
effect changes in the environment that dermatologets are by themselves unable to achieve, but that 
such changes are most effective where the two sides ean work together in partnership. The Psoriasis 
Association has, for example, effected changes at a wtioaal level through the lobbying of the Hair- 
dressing Council, the Amateur Swimming Associztion and the Institute of Baths Management. 
Its publicity of the term ‘psoriasis as a non-infecticus disease’ has already lightened the burden of 
many patients. A lecture by a dermatologist to local :zirdressers can do more for the scalps of the local 
population than any amount of letions prescribed «hroagh the NHS. The patient’s own general 
practitioner himself needs to be better educated and the provision ef 3 months’ uninterrupted 
training in dermatology for doctors about to enter tae local service has already greatly improved the 
standard of patient care in the Oxforc area. Eduction of general practitioners, nurses and social 
workers can do far more to help the patient than ax prescription by a consultant. Patients, too, of 
course need education. One of us (RBC) offers 1 er 2 hours of such care to all new patients with 
psoriasis. The consultant must think ef the pauer: practitioner relationship right from the start; 
but where ‘whole person’ medicine is known to be beng carried out by a general practitioner, he can 
confine himself to technical matters relative to his soecialty. The medical transference situation can 
reside with the practitioner who can carry out treatment by relationship and casework in the mode 
he has developed for himself (Coles & Bridger, 196¢) 

It is well known that many severe psoriatics learn "e put up with the condition and have some sort 
of life with it. It is not easy in a busy outpatients derartment to help patients to orientate themselves 
towards this better existence. It may be simpler to wse strong treatments when perhaps ‘orientation’ 
and community support would be nore valuable, more constructive and more economically accept- 
able. The Psoriasis Association is pioneering hopefualy, beginning in 1975, an integrated programme 
of research into mechanisms and questionnaires, which are in some sense therapeutic. Perhaps more 
important is the aim of the Association to establish the nature and extent of the impact of the disease on 
patients, their families and the community, including the medical care services, from an economic 
viewpoint and to establish whether a programme designed to alleviate the impact of the disease is 
effective in so doing and makes better use of limited resources than alternative health programmes. 
It is hoped to analyse the psycho-social environment cf psoriatics consequent upon the making of the 
diagnosis and the treatment of the condition and it is hoped to detect ways in which psoriatics cope 
in their environment and to shed light on the stigma and social disability consequent upon the 
illness. Another part of the programme is the estab:ishment of the most effective use of the media 
to inform all five social classes of the public aber psoriasis. Under the control of a National 
Committee and three sub-committees, particularly a Medical and Research sub-committee, the 
full-time Director and two secretaries answer several thousand letters a year for the Association 
and clearly fulfil a social need not otherwise dealt with by dermatologists. At the same time the 
Association takes pains not to interfere with the relatiozship between the patient and the doctor 
and never gives treatment advice. Ara local level, aceve branches have already helped dermatologists 
and effected improvements in local services which casupported demands by specialists alone could 
not have achieved. Patient associatiens can approach the press and such bodies as community health 
councils without fear of ethics er advertisements and haye already done so. Their local branches 
have registered themselves at charity fairs and have =rganzzed hospital fêtes. 

Such activities are helpful in estabvishing the role of dermatology in the community and in lightening 
the social burden of the skin patient, but specialist sepport is always necessary. 
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Dermatophytes in human skin, hair and nails. James T. Ser" (1974) Springfield, Illinois : 
Charles C. Thomas. Pp. 57, Ilustrations (black and white) 35. Price £4.00. 


Dr Sinski uses the term dermatophytes more broadly than is usual and he explains in the introduction 
that this volume is offered as a ‘photographic essay... concerned with the typical as well as atypical 
morphology of fungi in human skin, nails and hair’. Most readers of this journal would no doubt agree 
that a small, well illustrated introductory text on the subject of direct microscopy of the superficial myco~ 
ses would be of great value in the training of clinical dermatologists and of laboratory workers. The 
usefulness of such a book to more experienced readers would certainly be enhanced by comprehensive 
coverage of the rarities. 

The author of this volume has not attempted the latter aim and it must be judged entirely on its value 
for the post-graduate student, new to the craft of direct microscopy. Unfortunately even within this 
more limited compass it is less than satisfactory. One or two examples of its short-comings will suffice 
to explain why. Dr Sinski mentions that Parker Quink blue-black ink is a useful addition to potassium 
hydroxide but fails to mention that it stains different fungi at differing rates, being quick for pityrosporum 
species and slow for candida and the dermatophytes. His account of tape sampling would not enable a 
newcomer to produce satisfactory results for himself and he does not even mention the use of adhesive 
slides in skin surface biopsy. The 35 black and white photo-micrographs are all printed two to a page. 
Each has a commentary but these notes are rather pedestrian and fail to bring out general principles. For 
example the author does not make it clear that the presence of arthrospores in a length of mycelium im- 
mediately suggests a dermatophyte infection and excludes candidiasis. When dealing with yeasts he is 
anxious to stress that in candida infections the yeasts may be compreased together giving the appearance 
of a mosaic, whereas in Malassezia furfur this does not happen. He does not trouble to mention that 
candida has a thin cell wall, and pityrosporum species one of a very thick and rigid construction, surely 
the likely explanation for their different appearances. In the artefact section notable omissions are 
photographs of the sweat duct coiling through the stratum corneum and the spherical globules of Parker 
ink, which sometimes settle out and which can look very like stained yeasts to the untutored eye. 

This slender volume cannot be recommended. Indeed its very size is deceptive. Within its 64 bound 
pages there is the equivalent of 21 pages of blank paper. This calculation does not include the inevitable 
wastage on the pages where titles, catalogue numbers and contents are set out. Does a book of this size 
really need a general introduction from the Editor of the series (14 pages)? Surely not. Some of the 35 
photomicrographs could have been trimmed without loss of content and would then have needed much 
less than the 17% pages allocated to them. In Rebell and Taplin, ‘The Dermatophytes’ 1970 Edition, 
University of Miami Press, 35 rather similar illustrations are grouped together and take up space equiv- 
alent to 3 pages of this volume. Charles C. Thomas please take note, there is no place in 1975 for expensive 
books as flabby as this one, no matter how slim they appear. 

‘ S.O.B. ROBERTS 
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Immunosuppression and skin infection 


Immunosuppression is a state in which established immunity and the response to new antigens are 
impaired (Bagshawe, 1972). The term covers changes in cell-mediated as well as in antibody-mediated 
immunity. The immunosuppressed state can have many causes ranging from spontaneous illness, 
particularly diseases of the lymphoreticular system, to the deliberate use of immunosuppression, for 
example to counter graft rejection. It is not easy to separate the complications of immunosuppression 
from those of bone marrow suppression, for most immunosuppressive drugs also damage marrow cells; 
indeed of the immunosuppressive drugs only the steroid hormones seem not to be myelotoxic (Kay & 
Jameson, 1970). 

The recent increase in the clinical use of immunosuppression means that dermatologists can expect 
to be shown patients suffering from common infective conditions in an unusual form, or even from 
previously very rare infections. Most immunosuppressive agents lack selectivity, and interfere, 
to a variable degree, with both cellular and humoral immunity; but if a generalization is possible, it is 
that most of the case reports have been of viral, fungal and Gram-negative infections, suggesting that 
the main effect has been on cell-mediated immunity. 

Severe, often fatal, infections are by now a well known hazard: for example, in renal transplant 
patients (Rifkind er al., 1964 a, b, 1967b; Myerowitz, Medeiros & O’Brien, 1972; Duma, 1972), in 
leukaemic patients (Baker, 1962), and in other conditions (Reynold, Walls & Pfeiffer, 1966; Fagundes, 
Busato & Brentano, 1971; Gurwith, Stinson & Remington, 1971; Nirmul et al., 1971; Young et al., 
1974). However it is with instances of skin disease that we are concerned here and these must be seen 
in perspective against the background of other infections. In one study on infection after renal trans- 
plantation (Bach ez al., 1973) involving fifty-one recipients of grafts, fifteen developed infections 
as complications, and of these, only two had skin infections, both also having infections of the lung with 
nocardia and aspergillus. Skin infection (22°~) was less common than lung (42°%) or urinary tract 
(35°%) infection in another series of 216 patients with renal transplants (Eikhoff er al., 1972). Turcotte 
(1972) looked for serious infections in ninety-three patients at risk for a total of 1000 months after 
transplant; among the serious infections were herpes simplex (6), cellulitis (4), and herpes zoster (3). 
Sometimes the features of the infection make diagnosis difficult. For example, of three patients 
described with skin infections during immunosuppressive therapy (Park, Goltz & Carey, 1967), one 
had persistent varicella, one an extensive, non-healing herpes simplex, and one a disseminated histo- 
plasmosis with a widespread erysipelas-like rash. 


Viral infection. Herpes simplex after renal transplant may be unusually extensive, haemorrhagic and 
persistent; in four affected patients (Montgomerie et al., 1969) the herpetic infection caused the death 
of one individual and was an important factor in the death of the other three. Severe herpes simplex 
has also been seen in patients with lymphomata (Lynfield, Farhangi & Runnels, 1969). The well known 
susceptibility of patients with atopic eczema to herpes simplex and vaccinial infections, and now 
apparently to dermatophyte infections (Jones, Reinhardt & Rinaldi, 1974) may also relate to abnormal 
cell-mediated immunity. Experimentally, herpes simplex can be recalled in mice by the administration 
of prednisone, though lesions do not reappear for 12-30 days (Underwood & Weed, 1974). 

Other viruses also flourish. Viral warts may smother the skin of patients with Hodgkin’s disease 
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(Smithers, 1967). Warts are comnion in Hodgk:n’s disease, with its reduced cellular mmunity, but 
not in myeloma, an example of abnormal humoral immunity (Morison, 1974). It has even been sug- 
gested that the appearance of luxuriant warts should swggest the possibility ofimmune deficiency (Perry 
& Harman, 1974). Brodersen, Genrer & Brodthager (1974) in a study of tuberculin sensitivity found 
that children with warts had a mean zone of induration of 10 mm compared with about :5 mm in con- 
trols. They point out that it is net possibie to decide whether the reduced sensitivity results from the 
wart infection or whether the warts are a marker “or a defective cellular immunity. Molluscum contag- 
iosum has been recorded in two patients treated with methotrexate and prednisone (Roseaburg & Yusk, 
1970), each patient having about 600 lesions. 

Varicella was reported in a child treated with azathioprine (Fine er al., 1969) and Armstrong and 
his colleagues (1970) were able to relate the death o° cancer patients who developed varicella to a 
failure to produce high levels of interferon; three patients were leukepenic, and two died from the 
infection; while four other patients who were net leakopenic produced high levels of interferon and 
all recovered. An association between herpes zaste: and Hodgkin’s disease or leukaemia has been 
reported by Muller (1967) amongst others. 

Cytomegalovirus seems also to be an important ceuse of infection ‘Kanich & Craghead, 1966; 
Rifkind, Goodman & Hill, 19678), particularly of the eyes of immunologically comproraised patients 
(Porter et al., 1972). Renal transplant patients also show an increased excretion of the Epstein-Barr 
virus (Strauch ez al., 1974). A giant orf lesion hes been described in a patient receiving immunosup- 
pressive agents (Savage & Black, 1972). Severe, progressive vaccinia may develop in those persons with 
inadequate levels of circulating antibody ‘hypogammaglobulinaemia) anc also in those with a deficient 
delayed hypersensitivity response. Such patients may include those with thymic alymphoplasia, 
leukaemia, Hodgkin’s disease and those on immunosuporessive and corticosteroid drugs i Neff Lane, 
1970; Copeman & Banatvala, 1971 

Finally, there is a possibility that the high incidence of tumours of the lympho-reticular system 
which is found in immunosuppressed patients may be due to the uncontrolled proliferation of 
oncogenic viruses (Allison, 1970) 





Fungal infections. Unusual fungi have been particularly troublesome in some patients. Fusarium 
solani has been reported as complicating treatment tor acute leukaemia (Cho et al., 1973); this was 
the first recorded case of disseminated infection with this fungus. Infections with Fusarium are rare 
but do occur in patients not on inanaunosuppressme therapy (Hardy, 1974). A Phoma species caused 
a subcutaneous abscess in an immunosuppressed patient (Young, Kwon-chung & Freeman, 1973). 
Primary cutaneous aspergillosis has been recorded in the absenceef chemotherapy (Cahill, El Mofty & 
Kawaguchi, 1967) but could be increased in compvomised patients in the same way that lung infections 
become especially common (Gowing & Hamlin, 196C; Gurwith eż al., 1971; Stinson et al., 1971; 
Burton et al., 1972; Burton & Greenough, 1973). Roberts (1969) reported that systemic corticosteroid 
therapy was associated with an increased suscepuibility to pityriasis versicolor. It may be significant 
that three of six seriously ill patients, in a total of twenty -fve new patients, were receiving azathioprine, 
two for renal disease. The association of candidiasis with systemic steroids is too well known to need 
much comment here. Skin lesions may appear in aeutrepenic patients who have Candida septicaemia 
but do so only in those with an easily demonstrable Good stream infection (Bodey & Luna, 1974). 
Diffuse severe thrombocytopenic parpure has teen reported in two patients with histoplasmosis ; 
transfer from the first patient to the secer.d appearec +o be due to the renal transplant ‘Hood er al., 
1965). 









Bacterial infections. M. tubercudests may become disseminated curing wmunosuppression (Neff & 
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Hudgel, 1973; Lakshminarayan & Sahn, 1973). The prevalence and severity of tuberculosis in 201 
patients with various neoplastic diseases were reviewed by Kaplan, Armstrong & Rosen (1974). Patients 
receiving the most vigorous therapy more often developed severe tuberculosis than those receiving 
only radiation treatment. The prevalence of tuberculosis was highest in lung cancer and lymphoproli- 
ferative disorders and lowest in those with cancer of the gut or abdominal organs. One boy with 
Hodgkin’s disease and tuberculosis showed a curious histological picture, like that of lepromatous 
leprosy (Skinsnes, 1968). M. marinum infections can be exacerbated by corticosteroid therapy alone 
(Aaronson & Park, 1974), and have been reported as mimicking M. udcerans infection in a patient with 
lymphosarcoma (Sage & Derrington, 1973). Two renal transplant patients developed multiple sub- 
cutaneous abscesses due to M. cheloni (abscessus) (Graybill et al., 1974). Skin ulcers may be infected 
with atypical mycobacteria and ‘non-pathogenic’ fungi as a complication of immunosuppressive 
therapy (Lomvardis & Madge, 1972). 

Toxic epidermal necrolysis (TEN) related to bacterial infections is usually confined to young children, 
though it has been seen in adults (Rothenberg er al., 1973). There are now several case reports of this 
condition developing in adults with altered immunity. One patient developed TEN during a graft- 
versus-host reaction (Peck, Herzig & Elias, 1972). The patient yielded Ps. aeruginosa from lesions in 
the last week of life but it seems likely that this was merely due to faecal contamination. There have 
been other reports of staphylococcal TEN in adults: for example with deficient cell mediated immunity 
(Reid, Weston & Humbert, 1974); in a patient receiving prednisolone and azathioprine (Levine & 
Norden, 1972); in a patient with leukaemia (Hawley & Aronson, 1973; Norden & Mendelow, 1974); 
during renal failure (Hunter & Davison, 1973) ;in lymphoma patients (Caldwell, Montgomery & Peachey, 
1967); and in heroin abuse (Lewis, 1974). Prednisolone and azathioprine have been shown to potentiate 
the appearance of TEN in baby mice challenged with phage group II Sraph aureus; though no effect 
could be demonstrated on the action of the epidermolytic toxin alone (Wiley et al., 1974) and it seems 
clear that it is host resistance to the organisms which is impaired by the immunosuppressive drugs. 
TEN also occurs in the apparent absence of staphylococci in patients with graft-versus-host reactions 
(Ammann & Tooley, 1972). 

About 10% of patients suffering from pseudomonas septicaemia during cancer therapy are said to 
show skin lesions such as blebs, cellulitis, and ecthyma gangrenosum; the portal of entry to the organ- 
isms causing the septicaemia was thought to be other skin lesions in 30°, of the patients (Forkner et al., 
1958; Fishman & Armstrong, 1972; Peck, Elias & Graw, 1972). Escherichia coli septicaemia may cause 
toxic epidermal necrolysis (Plant & Mirani, 1972) or sub-epidermal bullae (Fisher, Berger & Keusch, 
1974). 

It is noticeable how often renal failure figures in these reports, including the patient who developed 
Norwegian scabies while on immunosuppression (Paterson, Allen & Beveridge, 1973). An additional 
suppressive mechanism may be the inhibition of lymphocyte function caused by methyl guanidine 
which is present in high concentration in the plasma of uraemic patients (Harris et al., 1962). 

Nothing seems to be known of the skin flora of patients suffering graft rejection, or who are acutely 
ill and receiving high doses of immunosuppressive agents, though those who are well maintained have 
a skin flora very like that of normal persons (Noble, Rebel & Smith, 1974). It may be that many of the 
organisms are from the patients own, endogenous, gut flora, yet it is these organisms that proliferate 
on the skin of severely ill patients (Gallus, Stratford & Dixson, 1969). We may speculate that in some 
diseases associated with immunosuppression, the skin may be the portal of entry for pathogens; 
indeed, Spiers (1974) reporting death from septicaemia in three of four patients with leukaemia 
or lymphoma who had initially been merely colonized with Pseudomonas aeruginosa suggested that 
‘Isolation of pseudomonads from any cutaneous lesion, however minor, is an ... indication for 
systemic therapy.’ 
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Naevus superficialis lipomatosus 
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SUMMARY 


Naevus superficialis lipomatosus (NSL) is a rare malformation consisting of multiple or solitary papules 
usually occurring on the lower trunk or gluteal regions. In this study the clinical features of twenty 
new cases are described with a detailed account of the histopathology. Notable were the marked varia- 
bility in the amount of ectopic fat found in the lesions, and the presence of associated abnormalities 
of the connective tissue, the vessels, and the skin appendages. In early lesions, mononuclear cells 
differentiating into lipoblasts could be identified around proliferating capillaries. 

Two clinical types were distinguished. First, the classical type (7 cases) consisting of multiple 
lesions occurring in a zonal distribution, and secondly the solitary papule or nodule (13 cases). 
The latter type can be difficult to distinguish from a skin tag with fatty herniation. 


Judging by the paucity of case reports, naevus superficialis lipomatosus (NSL) must either be extre- 
mely uncommon or be unrecognized by most clinicians who see it. In fact, we have been able to trace 
only two brief case reports of patients who have been demonstrated at dermatological meetings in 
this country (Colin-Jones & Calnan, 1970; Shrank, 1967). 

Following Hoffmann & Zurhelle’s original case report in 1921 describing multiple lesions present 
since birth on the left buttock of a 25-year-old man, there were no further cases reported until that 
of Robinson & Ellis in 1937. We have been able to find records of only forty acceptable instances of 
NSL in the literature,} and this includes a number of examples cited by Kurihara et al. in 1967 from 
Japan. 

It is not a dramatic disorder, and most patients state that their lesions have either been present at 
birth or have developed within the first two decades of life. In most reports the naevi presented as 
soft, multiple, skin-coloured or yellowish papules, sometimes coalescing into plaques with a cerebri- 
form surface. Characteristically the papules are distributed on one buttock, but they may overlap onto 
the adjacent skin of the back or the upper thigh. However, naevi have been recorded that were confined 

Present addresses: * Welsh National School of Medicine, Cardiff, Wales. f Institute of Dermatology, Bangkok 
4, Thailand. 

+ Four more instances have recently been reported by Hénigsmann and Gschnait (Z. Hautkr. (1974) 49, 517). 
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to the upper thighs (Nikolowski, 19-0; Blumenthal, 1355; Heltz, 1955), te the lumbar region (Hering, 
1956; Shroff et al., 1971) or to the thorax (Kiita, "at, Solente & Harter, 1956; Alkiewicz, 1959). 
Other affected areas have been over the greater trochanter (Théae, 1951; Szodoray & Szondy, 1961) 
and the abdominal wall (Abel & Dcaugherty, 1962), “ually the lesions do not cross the midline, but 
bilateral involvement affecting the apposing surfaces =f the burtecks and the coccyx was reported by 
Robinson & Ellis (1937). Nikolowski (1950! reportes four instances of solitary lesions of NSL and 
Kurihara et al. (1967) mentioned twa other cases in the Japanese literature. Solitary lesions may occur 
at unusual sites, and naevi of the cer anc of the scaim respectively were described by Knoth (1962) 
and Weitzner (1968). 

Usually there are no associated abnormal ties, and we consider that the patients reported as NSL 
with skeletal and other anomalies (Miedziniski, 1953 ; Svellrmann & Oehlschiaegel, 1969) were probably 
examples of the Goltz syndrome (focal dermal hypop asia). However, two genuine examples of NSL 
have been described with co-existert pigmentary anzanalies. Pierini, Abulafia & Lebedinsky (1970) 
recorded café-au-lait macules in their patient, and scattered leukodermic spots were noted in the 
case of Robinson & Ellis (1937). Increased hairmess was reported over the naevus in the recently 
described patient of Finley & Musso-(1972). The lesiaa of NSL, ence formed, usually remains static, 
although it has been reported that aew lobules may cont:nue te develop over the course of many 
years (Cabre, Lasanta & Fuertes, 1971). 

Until this report, the largest series of cases in the literature has included six patients only (Nikolow- 
ski, 1950), and in view of the comparative rerity of NEL the purpose of this paper is to give details 
of a further twenty patients, and to discuss the histegznesis of the disorder. 


Clinical data 
The twenty cases we shall describe were encountered = follows: Fourteen ef the patients were attend- 
ing St John’s Hospital Out-Patients Department at the time of the diagnosis (1960-1973). 

Four patients were referred to us by other dermecologists (Drs Colin-Jones, Dowling Munro, 
Du Vivier and John Morgan.) 

Specimens from two additional cases had boer. sent =r histological diagnosis from other Pathology 


TaBLE |, Sex am: oge cf gatlents by cecode at time of diagrasis 
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Departments by Drs J.Mullaney and H.K.Heffernan. At least one adequate biopsy was available for 
study from each patient. Our report includes the two patients previously reported by Colin-Jones 
& Calnan (1970) and Shrank (1967). 

Ten patients were male and ten were female. The average age at presentation was 36 years 
(range 14-64). Table 1 gives sex and age of the patients by decade at the time of diagnosis. It can be 
seen that patients with the multiple lesions tended to be younger than those with solitary naevi. 
Seven patients had multiple lesions, the remainder had solitary nodules or papules only. Of the patients 
with multiple lesions, two stated that lesions had been present at birth, three dated the appearance 
of their lesions at adolescence, and the remaining two had developed their lesions in their mid- 
twenties. In patients with solitary naevi, all were over the age of 20 years at the time that their lesions 
were first noted, and some of these naevi had made their appearance as late as the fourth or fifth 
decade, The usual history was that the lesions were insidious in onset, symptomless and very slow- 
growing. The buttock or the closely adjacent skin was the most common site (Table 2). 


TABLE 2. Site of lesions 
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The clinical diagnosis had not been suspected prior to biopsy in the great majority of the patients, 
and in none of those with only solitary naevi. The wide spectrum of pre-biopsy diagnoses is given in 
Table 3. It is apparent that the appearance of the solitary naevi was not distinctive; most commonly 
they were somewhat larger, and possessed a broader base than ordinary skin tags (achrochordon) (Fig. 
1). They were usually flesh-coloured and of a soft consistency. 

The seven patients with multiple lesions had clusters of variable-sized, soft, fleshy, elevated papules 





TABLE 3. Suspected clinical diagnosis prior to biopsy 





Solitary lesions Multiple lesions* 





Naevus lipomatosus 
Muitiple skin tags 


Fibro-epithelial papilloma 
Sweat gland tumour 


Accessory nipple TI Warty naevus with comedones 2 
Cyst 1 Multiple cellular naevi 2 
Lipoma 1 Cobblestone naevus I 
Cellular naevus 3 Connective tissue naevus I 
Neurofibroma 1 Naevus sebaceus I 

3 2 

I I 





* More than r possible diagnosis had been suggested in some 
instances at time of biopsy. 
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FIGURE I. Solitary lesion on the right arm »° a man azed 44 years It had been present for 4 vears. 


in a zonal distribution across one side of the lower bacs ar gluteal region (Figs 2 and 3). The individual 
papules were either irregularly scattered over the affected area, ora band-like or a zosteriform pattern 
was apparent (Fig. 3). The papules were either skin coloured er sometimes distinctly yellowish in 
tint. The surface was wrinkled rather than smooth, buz not warty. Most of the papules were dome- 
shaped and sessile rather than papillomatous. Īn places the lesions coalesced to form plaques with a 
cerebriform outline. In two patients comedo-like plug: were present on the surface of many of the 
larger papules (Fig. 2). In one instance, recurrent boil-!de lesions in the papules had caused a patient 





FIGURE 2. A man aged 21 years who had dey-loped muaiple papules and modules over the right 
buttock since the age of 15 years. 
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FIGURE 3. A woman aged 4o years with papules in zosteriform arrangement affecting the infra- 
gluteal fold and upper thigh. 


to seek medical advice. None of the patients had any notable systemic illnesses, or record of other 
congenital defects. 

Simple excision usually appeared to be adequate for solitary lesions if treatment was demanded; 
in one instance a solitary lesion of the right upper thigh in a man aged 57 years slowly recurred 
after an excision § years previously. 


Histopathology 
Twenty-six specimens from the twenty patients were available for study. Three biopsies were frozen 
and sectioned on a cryostat for subsequent histochemical examination. In at least one biopsy from each 
patient, groups of fat cells were present at the level of papillary dermis. This requirement for histolo- 
gical diagnosis we regarded as essential in order to separate a ‘giant’ skin tag with fatty herniation 
from NSL. 

Our studies indicate that NSL is a complex connective tissue malformation in which the presence 
of ectopic fat tissue is but one component. Additional features are changes in the collagen and elastic 
fibres, small blood vessel proliferation and abnormality of the epidermis and the appendages. 


Fat tissue 

The amount of ectopic fat in the dermis varied greatly. In four specimens (three solitary and one 
multiple), 50%, or more of the dermis was occupied by fatty tissue (Fig. 4). In about half of the speci- 
mens the misplaced fat accounted for 10°% or less of the total bulk of the lesion. When small deposits 
of fat were present, the fat cells were situated in small foci around the subpapillary vessels (Fig. 5). 
Larger deposits of fat were less obviously related to the vasculature. The ectopic lipocytes were nearly 
all mature and of normal size. An occasional smaller, incompletely lipidized cell was observed, but in 
no instance were clusters of immature cells noted, of the kind found either in lipoblastomatosis or 
in brown fat. In those specimens with relatively large amounts of ectopic fat, the fat lobules were 
irregularly dispersed throughout the dermis (Fig. 4), and in this event the boundary between the der- 
mis and the hypoderm was ill-defined or lost. 


Connective tissue 
It was clear in gross structure that excess connective tissue components were present in addition to 
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FIGURE 4. NSL. Extensive replacemen of me dermis with lobules of ecopic fat. (From patient 
illustrated in Fig. 3) (H&E «8 
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FIGURE 5. NSL. Fat cells sleeve tortueus vessels extend mg tows rds the subpapillary plexus. (From 
a man aged 21 years with multiple lessons) H&E «60 


ectopic fat, leading to the formation of — evated papules. aid te complex papillomatous excresences 
with a cerebriform outline. In detailed structure, the connective tissue alterations were subtle. 
We formed the impression that the collagea was less compac thar in normal skin, and the bundles were 
arranged more irregularly. The individual bundles did not appear abnormelly coarse or thickened 
as in some other connective tissue naevi. 

In many of the sections the tissue had « frayed appearamee wich a tendenc” to artefacts, which we 
interpreted as being due to loss of cohesion between dermai fibres resulting ta their displacement by 
the knife in sectioning. The elastic tissue sorcen stain) usually appeared normal in the lower parts of 
the naevi, but there was a tendency for the fibres to be sparse towards the sur-ace, particularly in the 
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larger papules, and in places little of the subepidermal elastic felt remained. No gross changes in the ela- 
stic fibres of the kind seen in juvenile elastoma or elastofibroma dorsi were encountered. Mucin stains 
did not show a marked excess of ground substance. A small increase in mucin was limited to areas 
showing increased capillaries and active lipogenesis. 


Vessel changes 
In many of the specimens, the numbers of small blood vessels and capillaries were greatly increased 
in the subpapillary zone and the papillae (Fig. 6). The majority of these vessels were small, tortuous 





FIGURE 6. NSL. The ‘angiomatous’ stage is well shown. The vessels at the lower left side are 
surrounded by fat cells (see details Figs. 5 and 7) (H & E x 30). C, groups of tortuous capillaries. 


capillaries with narrow lumens, but some ectatic vessels were also observed. These capillaries were 
loosely cuffed by a variable number of spindle-shaped and rounded mononuclear cells and fat cells. 
There appeared to be an inverse relationship between the number of mononuclear cells and of mature 
fat cells sleeving the vessels. At high magnification, most of the mononuclear cells did not appear to 
be lymphoid or mast cells (Fig. 7). They possessed a somewhat hyperchromatic, convoluted nucleus, 
with a rim of well-stained and slightly granular cytoplasm, and the great majority did not stain meta- 
chromatically. We consider it probable that these cells are differentiating lipoblasts, as occasional 
‘transitional’ cells with foamy vacuoles were also observed. At deeper levels, a variable number of 
small arteries and venules were seen, but they did not exhibit any particular abnormal features, and 
they were not accompanied by lipoblasts or sleeved with fat cells. 


The epidermis and appendages 
In general, the epidermis and the appendages showed few distinctive changes. The epidermis over 
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FIGURE 7. NSL. Detail from Fig. 6. Not» the pres ace of mesenchymal cells surrounding the 
capillaries, including probable lipodlasts, pericytes ane mast cells CH & E x 300). 





FIGURE 8. NSL. Irregular epithelial proliferaten as seer at the base ef the crypts. Small groups of 
fat cells are not apparent at this magnification (From p»tient illustrated in Fig. 2) (H & E » 18). 


the papules tended to run an undulating course similar t» tae normal skin of the flexures. Here and 
there elongations of the rete ridges were noted (Fig. 8). in some of the lesions deep crypt-like in- 
dentations were found, possibly corresponding te the com jo-like pores in which the lining epidermis 
showed considerable irregular downgrowth ard branching cf the rete ridges, suggesting a ‘naevoid’ 
abnormality (Fig. 8). In a few sections, dilated llicular canals were encountered, and occasionally 
groups of abortive hair-germ-like structures wer= seen, atached to the base of the crypts. However, 
no complex structures of the kind found in trichcfolliculoraa were found. In general both eccrine and 
pilosebaceous follicles were unaffected when eneountered It is possible that the numbers of these 
adnexal structures were reduced within the na as comp=red with the normal skin of the area. 
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Histochemistry and special stains 

Delicate reticulin networks were found surrounding the superficial capillaries in areas with evidence 
of lipogenesis. In the same areas a network of PAS positive (not glycogen) staining material was also 
apparent around the vessels, insinuated between the perivascular, spindle and mononuclear cells 
already described. Metachromatic stains of unfixed cryostat sections also revealed some increase in 
metachromatic material in roughly the same distribution as the PAS positive material. Alkaline phos- 
phatase activity (Azo dye coupling method) could be demonstrated in most of the capillaries in the 
superficial part of the naevi. The richness of the vascular supply was emphasized in 10 um cryostat 
sections with standard adenosine triphosphatase technique (Wachstein and Miessel). No particular 
enhanced activity was seen in cells sleeving the superficial vessels, as might have been expected if 
these cells were differentiating into smooth muscle cells. Acid phosphatase activity, using an Azo 
dye technique, showed weak reaction only in and around the superficial capillaries, as compared with 
that of the granular cell layer of the epidermis. 


DISCUSSION 


The seven patients with multiple lesions correspond closely to the previously reported cases of NSL 
in the literature. The presence of many soft, skin-coloured to yellowish papules and plaques with a 
crinkled surface, covering a zonal area of the lower back, buttock or upper thigh is so highly character- 
istic that the condition should not be confused with other lesions. The plaques of juvenile elastoma 
may be yellowish in colour but are firm, and they present as a rubbery thickening of the skin, rather 
than as soft elevated excrescences. Juvenile elastoma tends to have a wider distribution over the trunk 
and limbs, although the lower back is a site of predilection. The histology is characteristic because of 
the increased amounts of thickened elastic fibres that encase the dermal collagen. 

The lower back and trunk are also common sites for other connective tissue naevi, whether or not 
occurring as part of the tuberous sclerosis syndrome; this heterogeneous group of lesions is discussed 
in detail by Pierard & Kint (1966), and Rocha & Winkelmann (1962). The comonest type, the so-called 
‘cobblestone naevus’, usually occurs in the lumbar region and may be bilateral. The lesions may not 
be apparent unless the skin be stretched or the patient observed in oblique light, and they are often 
more easily felt than seen, as a change in texture on palpation. They do not show ectopic fat or in- 
creased elastic tissue. 

The status of the thirteen solitary lesions we report is more problematical. It could be argued that 
these lesions represent nothing more than giant skin tags showing fatty herniation. Indeed, as 
Weitzner (1968) has pointed out, the solitary type may occur at any site, and, as our data show, they 
tend to develop later in life. However, the solitary lesions do show a considerable predilection for the 
same sites as the rarer multiple type, and we believe that they represent a lesser form of NSL. It was 
not easy in every instance to make a fine distinction between a large skin tag and NSL on the basis 
of the histology, as some skin tags possess a large central core of fat with thinned dermis above, and 
in these instances fat can be present close to the surface. We have only included cases in our study 
in which isolated groups of fat cells were present around superficial vessels separated by dermis from 
the central fatty core. 

The presence of plugged comedo-like lesions was a notable feature in two of our patients and, this 
has also been noted in patients reported by Lynch & Goltz (1958), Cramer (1960), Szodoray & 
Szondy (1961), Abel & Dougherty (1962) and Kurihara er al. (1967). 

Our study strongly supports the view that NSL represents a naevoid abnormality in which the 
occurrence of ectopic fat in the upper levels of the dermis is but one facet. We have been unable to 
find any evidence to support the hypothesis that fatty metaplasia is secondary to degeneration of the 
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collagen, as originally propounded >y Hoffmann & 7 arhelle (1921). We are impressed by the great 
variability in the amount of ectopic fat, aad its virtue absence in some of the smaller papules when 
several papules were examined histologically from the same patient. It seems to us that lipogenesis 
in NSL appears to ‘recapitulate’ the way fat develop: in the primitive mesenchyme of the fetus. In 
the fetus, the sequence of events is, rst, development of a capillary network from a primordial vessel 
followed by the development of spiadle and stellate mesenchymal cells around the vessels, some of 
which give rise to primitive lipoblascs. These cells possess a somewhat hyperchromatic nucleus and 
a rim of finely granular eosinophilic cytoplasm. In these cells small peripheral fat vacuoles develop 
which later coalesce. By the 12 mm embryo stage, semarate but discrete lobules of recognizable fat 
are present (Fig. 9). At this stage, about 50 . of the cells resemble small, adult lipocytes, and they 





FIGURE 9. 13 mm human embryo chest wall below axilla Ovoid lobules of primitive fat tissue are 
present. H, Hair follides; M, Muscle; F, Fat lobules. 


contain a single vacuole that displaces me nucleus to the side of the cell. However, many undifferen- 
tiated mesenchymal cells and a rich capillary network a: still present, particularly at the periphery 
of the developing fat lobule. The rare benign tumour of infancy, lipoblastomatosis, is composed 
of circumscribed lobules of ‘primitive’ fit tissue. separatec by fibrous-septa. The presence of ‘myxoid’ 
features and well-marked vascularity ia lipeblastomatoss allow a differentiation from hibernoma 
(Vellios, Baez & Shumacker, 1958; Kauffman & Stout. 1959), an uncommon tumour resembling 
‘brown fat’ tissue of the fetus. It is of nterest that lipotlastomatosis shows no special tendency to 
occur around the pelvic girdle, and only four out of thi-:y-five lesions affected the buttock in the 
recent report of Chung & Enzinger (1973). Argiolipome — another lipomatous tumour in which a 
rich capillary network is a characteristic feature, particularly at the periphery of the lesion. We 
interpret angiolipoma as the early angionlastic stage in the formation of a lipoma, rather than such 
vascularity being a secondary change in 3 mature lipoma, 2s suggested by Howard & Helwig (1960). 

In NSL we have gained the impression that an inverse relationship exists between the vascularity 
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and the presence of mature fat. It was also apparent that the proliferating superficial capillaries in 
NSL were accompanied by a prominent number of adventitial cells. Among these cells we were im- 
pressed by the presence of somewhat hyperchromatic mononuclear cells possessing a granular cyto- 
plasm which did not stain metachromatically. We think it likely that most of these cells represent 
primitive lipoblasts, and we have been able to detect similar cells in the vascular parts of several 
angiolipomas. Increased connective tissue mucin is also a feature in those parts of NSL showing angio- 
plasia, but we have not encountered areas with any striking myxoid changes of the order that is 
found in myxoid liposarcomas (Enterline er a/., 1960). Adult common moles (cellular naevi) sometimes 
contain groups of mature fat cells, particularly in older persons (Fig. 10). Occasionally this fatty 
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FIGURE 10. Cellular naevus of scalp of woman of 64 years showing marked fatty metaplasia. (H & E 
x 40). 


infiltration can be so extensive that the presence of residual naevus cells may be overlooked, leading 
to an erroneous histological diagnosis of NSL. The stimulus to such fatty metaplasia in moles is 
unknown. 

We have no explanation as to why NSL shows such a marked predilection for the ‘pelvic girdle’ 
area. Diffuse accumulation of fat over the buttocks and thighs may occur paradoxically in some of the 
lipodystrophy syndromes. Finley & Musso (1972) pointed out that the buttock is a site of fat storage 
in Bushmen and Hottentots (steatopygy). However, to postulate a ‘lipophilic’ zone in this part of the 


body is perhaps too far-fetched an explanation to help account for the peculiar localization of NSL 
in man. 
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SUMMARY 


In 131 patients with chronic urticaria, including physical urticarias, oral provocation tests were done 
with aspirin. A total of thirty-one patients showed a reaction on aspirin challenge. Reactions were seen 
in 35% of patients with idiopathic urticaria, 52% of patients with cholinergic urticaria, and 43%, of 
those with pressure urticaria. 

The patients with reactions to aspirin were also tested with tartrazine, sodium benzoate, 4-hydroxy 
benzoic acid, sodium- and pheny] salicylate and the analgesics indomethacin, paracetamol and mefena- 
mic acid. In nineteen of twenty three aspirin sensitive patients, positive reactions to one or more of 
these substances were observed. Indomethacin and tartrazine had the highest scores. There was no 
statistically significant correlation between aspirin reactions and the presence of nasal polyposis, 
sinusitis, asthma or atopy. 


It has been shown that aspirin is an important eliciting factor in a considerable percentage of patients 
with chronic idiopathic urticaria and asthma (Moore Robinson & Warin, 1967; Champion et al., 1969; 
Michaélsson & Juhlin, 1973; Settipane & Chafee, 1974). 

So far only one group of investigators has tested patients with physical urticarias for aspirin sensiti- 
vity, with negative results (Moore Robinson & Warin, 1967). In aspirin sensitive patients with 
chronic urticaria and asthma, reactions have also been described to certain food additives and analgesics 
(Michaélsson & Juhlin, 1973; Smith, 1971). During an investigation of the pathogenesis of chronic 
urticaria, it was noticed that a history of aspirin sensitivity was present in some patients with physical 
urticarias, as well as in those with chronic idiopathic urticaria. Therefore it was decided to perform 
aspirin provocation tests in a group of patients with chronic urticaria, including many patients with 
physical urticarias. Patients with positive aspirin provocation tests were also tested with tartrazine, 
benzoates, salicylates and the analgesics indomethacin, paracetamol and mefenamic acid. 

All urticaria patients were screened for the presence of nasal polyposis, sinusitis, asthma and atopy. 


* Read in part before the 9th European Congress of Allergology and Clinical Immunology, London, September 
1974- 
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Patients 
A group of 131 patients with urticaria of more than = months’ duration observed over a 3-year period 
was tested. All had been studied intensively for the presence of physical urticarias. The criteria for 
diagnosis and the tests used have been described. (Deeglas & Bleumink, 1975.) 

Included were patients with urticaria factitia, dela~ed pressure urticaria, cold urticaria, cholinergic 
urticaria, patients without physical urticaria (chreaic idiopathic), and acquired angio-oedema 
(Table 1). 


TABLE I, Type of urticar-2 and results c7 provocation tests among patients 
with chronic articaria 











Type of No. Percentage Prevocation test 
urticaria of patierss positive 





Physical urticarias 


Urticaria factitia 22 1638 3 (14°%) 
Pressure urticaria 16 (E? 7 (43°% 
Cold urticaria r8 (E o 
Cholinergic urticaria I7 129 9 (§2°4) 
Heat contact urticaria I o7 I 
Total 74 56-4 20 (27% 
Chronic idiopathic urticera 50 384 r6 (32°% 
Angie-oedema (acquired 7 ER) 1 (14°4) 
Total 131 IOC 37 (26°) 








Provocation tests were done Curing « phase of minimal or absent urticaria. Antihistamines and 
corticosteroids were discontinued fer at least a week before the tests. Most patients were studied as 
out-patients. 


Chemicals used for provocation tests 
The dosages and structural formuiae eve shown iw Table 2. They were administered in gelatin 
capsules with lactose added as filling. 


Test method 

Urticarial lesions present before testing were marzed with a skin pencil. Aspirin was given first. 
Patients with a history of aspirin sensitivity, asthma. nasal polyposis, recurring sinusitis or rhinitis 
were given the lowest dosage of aspirin (2 mg). The dosage was increased each hour until symptoms 
occurred. Patients with a negative history received 1150 mg at once. The patients were observed for 
2 hand after 24 and 48 h. Reactions #ccurring within z h were observed until symptoms had subsided. 
Doubtful reactions were evaluated in comparison wits the placebo or the test was repeated at a later 
date. After a positive reaction no further tests were deme for a week. No more than one substance was 
tested on each day. Only those patients who showed 2 reaction to aspirin were tested with the other 
chemicals as indicated in Table 2. 





Evaluation of reactions 
A provocation test was considered positive if the patients develeped urticaria or angic-oedema after 
it had been absent or if a dramatic increase occurred in the lesions already present, with or without 
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TABLE 2. Dosages and structure of chemicals used for provocation test in patients with chronic 
P urticaria 





Chemical Dosage img) 





Aspirin 








d: hydroxybenzo 

















500,1000 
Phenyl sohe 30,100 
Tartrazine 2,510 Noto: 
indomethacin 25,560 MERAS 
8 
4 
500 
Mefenamic acid 250 A~ 








additional symptoms. Additional symptoms observed were: a scarlet flush beginning in the scalp 
and spreading over the face and chest, conjunctival injection, increased tear secretion, nasal congestion, 
watery rhinorrhoea, cough, hoarseness, wheezing and dyspnoea or asthma. 

Severe reactions all occurred within 2 h, delayed symptoms might occur up to 24 h. 


Nasal polyposis, recurring sinusitis 

A careful search for these symptoms was made in the history and by examination in the E.N.T. 
department. Roentgenograms of the paranasal sinuses were made when there was the slightest 
suspicion of pathology present. 
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Presence or absence of atopy 

Patients were classified as atopics if they had a "size reaction to one or more of 3 intracutaneous 
skin tests with house dust (o 1". 1, Itamaa dander (œ 1°) or animal dander (0-01°“) (Haarlem Allergen 
Laboratory, the Netherlands), together with evidence of asthma, seasonal hay fever or atopic dermatitis 
in the patient or his first degree relatives. Histamine 0.) 9:1,.0-0/, 0-007 mg/ml was used as a standard 
for the skin tests. The results in the-aspi-in positive and negative urticaria groups were compared with 
those of a control group of skin disease patients fom the same clinic without atopic dermatitis. 
The control group was matched fer sex anc age and was questioned and tested specifically for this 
purpose. 





Diet free of tartrazine, benzoates and salaylates 

In the Netherlands the use of food addit:ves is reguiaced by law. All foeds in which the law permitted 
the use of tartrazine or benzoates were forbidden. Fruits known to contain salicylates were also 
eliminated. 





Determination of protease inhibitors end compwement veines in plasma 

Determinations of anti-trypsin, anii-ch-mctrypsin and anti-kallikreir. activity of plasma of aspirin 
sensitive patients and controls were performed accerding to methods described in earlier papers 
(Doeglas & Bleumink, 1974, 1975). 

Measurements of levels of Cr esterase -nhibitor, a'oha ,-antitrypsin and alpha,-macroglobulin and 
the complement factors C3 and C4 were jescribed in the same papers. Micro haemolytic complement 
titration of plasma was performed after Leviaz (1967). The data are recerded as CH5o values or as the 
reciprocal of the amount in ml in waich soi. of 5 x 12° sensitized sheep erythrocytes will lyse in 1 h 
incubation at 37°C. 


RESULTS 


The group of 131 patients contained 572, of patiens with physical urticarias (Table 1). This high 
percentage probably reflects the type of urticaria patient referred to a University Clinic, but is also a 
result of an active search for physical causes ‘Doeglas & Bleumink, 1975). 

In thirty-seven of the 131 patients (26°). a positive crovecation test with aspirin was observed (Table 
1). There were notable differences in the incidence of aspirin sensitivity i2 the subgroups. The highest 
incidence (52°) was in the patients with cholinergic urticaria, fellowed by 43% in the group with 
delayed pressure urticaria and 23". ia the group with corenic idiepathic urticaria. Lower incidences 
were observed in the patients with urticarie factitia ¿nd acquired angio-oedema, while none of the 
patients with cold urticaria showed posit-ve reactions. 

One patient with contact heat urticaria aad marked angin-oedema after aspirin administration. 
There were thirteen females and tweaty-four males in the aspirin positive group and fifty-four females 
and forty males in the aspirin negative group. The sex distributien in the various types of urticaria 
was unremarkable. 

The type of skin symptoms noticed ia the provocation tests consisted of urticaria in thirty-six 
patients, angio-oedema in fifteen, anc a very typical scarlet flush beginning in the scalp and spreading 
downward to the shoulders and chest in eizat patients. In mine patients there were eye symptoms such 
as injection of the conjunctiva, increased tear secretion znd burning; in seven patients nasal congestion, 
sneezing and a running nose were observed; “our complained of an irritable cough, four had swelling 
of the throat or hoarseness and nine comp.ained of various degrees of dyspnoea. In individual patients 
tachycardia, gastric hyperacidity anc pair, fever and purpura occurred. These additional symptoms 
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were seen predominantly in the patients with cholinergic and with chronic idiopathic urticaria. 

There was evidence of previous aspirin reactions in the history of only ten patients, five had noted 
swelling of the eyelids or lips and two patients with cholinergic urticaria had suffered a severe reaction 
with systemic symptoms. Among these ten patients the reaction could be reproduced by provocation 
tests in seven. In thirty patients without a history of aspirin reactions, the test was also positive; nine 
of these patients claimed never to have used aspirin-containing drugs before. 

The question of a quantitative effect of aspirin was studied in nine patients who received graduated 
doses. The lowest doses to which they responded were 50 mg in two, 100 mg in one, 250 mg in 
three, 500 mg in one and 1000 mg in two patients. In four of these patients the response was doubtful 
at these dosages, and they produced a more clearcut reaction on the next higher dose. In one patient 
500 mg was given after a slight erythema of the scalp had been produced with 50 mg. He developed 
the most severe reaction which we have seen, with lacrimation, running nose, flush, urticaria, angio- 


TABLE 3. Provocation tests with other chemicals in aspirin sensitive patients with chronic urticaria 


beem 


Type of Patient Sex Tart. 4-OH Sod. Sod. Phenyl Indo Para Mefen. 
urticaria no. benz. benz. sali, sali. meth, cet. acid 





Urticaria factitia 


I F ~ — ~ — — — — 
Pressure urticaria 
2 M — ~ — — — — 
3 Fo = = = - = = 
4 Mo- = = = ee o 
Cholinergic urticaria 
s M =- = = = - = 
6 M = — — — _ _ ~ 
si F = — o o _ ~ — 
8 M — — — — o o o 
GE EEGENEN 
Chronic idiopath. urticaria 
10 F 3 = Gi i 
II F — — — -H -= 
12 F = _ — — — 
13 M — _ — { — — 
14 F ~ o o i — — 
15 F — — ~ ~ = — — 
16 M — — — ~ — — — 
17 M -— ~ — o o o o 
18 M — — — -— — — — 
19 M ~ — — — — + — — 
20 F — — — — ~- — — — 
2I M — — ~ — ~ — ~ — 
22 M — — o o o o o o 
Angio-oedema (acq.) 
23 F s$ Pe Së i 4 4- GC ei 
Positive/tested 7/23 4/23, §/22 6jzo §/19 9/20 1j20 3/20 
Percentage 304 (74 227 300 263 450 ep Teo 


EE 


c 
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oedema and an asthma attack. After the dosages of rcp and 250 mg had been introduced, such severe 
reactions have not been seen. 

The interval between ingestion and symp oms was variable. In thirty-two positive aspirin provoca- 
tion tests the interval was less than 2 h; this included the only two severe reactions which were seen. 
In twenty-two tests it was less than 12 h end in two iestanees berween 12 and 24 h. 

The duration of the symptoms induced by the provocation tests was usually from a few to 24 h. 
In some patients exacerbations cf the urticazia were taduced lasting a week. 

For reasons of expedience, tests with the other chemicals could be performed in only twenty-three 
of the thirty-seven aspirin sensitive patients (Table 3). There was no correlation between any 
particular type of urticaria and a reaction to a specific chemical. 

The highest incidence of reactions was found to indemethacin, to which nine of twenty (45°% 


vo 
patients responded, whereas seven of twenty-three (304°) reacted to tartrazine, six of twenty (30% 
to sodium salicylate, five of nineteen (26 3°,,) to pheny! salicylate, five of twenty-two (227%) to 
sodium benzoate, four of twenty-three (17-4) to 4-hwdroxybenzoic acid, three of twenty (15°) to 
mefenamic acid and one of twenty (5°) to paracetamcl. Orly one of the nine patients responding to 
indomethacin had ever used the drug before, only one of four had ever used paracetamol and none 
had used mefenamic acid. 


The incidence of nasal polyposis and asthma (Coin: 4) did not differ significantly between the 






TABLE 4. Aspirin sensitivity in chrome urticaria patients related to 
nasal polyposis, sinusitis and asthma 








Aspirin prevoc. Aspirin prowoc. Tota! Significance 
negatwe positive 
or 33 124 
polyposis 444") 3 (91S. 7 (56° 5) n.s. 
sinusitis OS G AA) 3 (et 4 (325) P=002-005 
asthma 666°) 1G 0 9 (53°) n.s. 





aspirin positive and negative groups. Sinusitis occurred mere often in the aspirin positive group. 

Among ninety-four patients with chronic urticaria and a negative aspirin provocation test, there were 
nineteen who could be classified as atopics ‘22:1°4). Im the aspirin positive group there were four of 
thirty-seven (10°8°%) and in the contro! group three of ftv bon, 

The differences between the aspirin posit.ve and negative groups are statistically not significant. 
Atopics did occur significantly more often in the aspirin negative group compared to the controls. 

Patients sensitive to aspirin received a diet free from tartrazine, benzoates and salicylates. The diet 
was used by twenty-seven patients. The results were good to excellent in seventeen of them, during a 
follow-up period of 1-8 months. 

Several patients noted exacerbations after the use of forbi 
the disappearance of the urticaria, som of the patients w 
recurrence of the symptoms. 

In a previous study, a number of protease inhibitors acd the complement values C3 and C4 were 
determined in the plasma of ninety-two patients with chremic urticaria and a control group of patients 
with other skin diseases. The same determinations were pesiormed in the plasma of twenty-one patients 
with aspirin sensitive urticaria and compared with a contol group of sixty-eight patients with other 





Zen foods. It was also noticed that after 
re able to resume a normal diet without 
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TABLE 5. Protease inhibitors and complement factors in patients with aspirin hypersensitivity 





No. Ci esterase Trypsin Chymotrypsin Kallikrein Alpha rann. Alpha 








inhibition inhibition inhibition inhibition trypsin 2-macro- 

globulin 

Patients with 21 0994032 1:369+0:281 O-787+0271 O14640-044 313 +93 222 +73 

aspirin hyper- (n=20) (n=20) 
sensitivity 

Controls 68 O864+028 r251+Ł+0266 0-701+0-332 0°139+0°033 273472 268 + 83 





(No significant differences, Student’s t-test.) 


skin diseases. There were no significant differences for the levels of protease inhibitors (Table 5), 
and in particular the values for C3, C4 and total haemolytic complement (Table 6), were normal. 

In seventeen plasmas collected during the acute phase of aspirin reactions after aspirin provocation 
tests, the values for C3, C4 and total haemolytic complement did not show deviations from the control 
group (Table 6). 


TABLE 6, Complement factors C3 and C4 and total haemolytic complement 
in aspirin sensitive patients and controls 





No. C3 C4 Haemolytic complement* 
Patients in 21 87418 37°6+10'% Not done 
quiescent phase 
Patients in 17 8r410 292474 116431 
active phase (n= 12) 
after provocation 
Controls 68 80414 32°5+10-7 98 +23 
(n= 34) 





* Micro complement titration: CH5o values of 5 x 10’ cells. 


DISCUSSION 


The reported incidence of aspirin sensitivity in chronic idiopathic urticaria is between 21 and 75% 
(Moore Robinson & Warin, 1967; Champion et al., 1969; Michaélsson & Juhlin, 1973), and between 
2 and 10% in asthma (Storm van Leeuwen, 1928; Settipane & Chafee, 1974). Provocation tests with 
aspirin, food additives and analgesics have been carried out in urticaria patients and in asthmatics 
(Smith, 1971, McDonald, Mathison & Stevenson, 1972; Michaélsson & Juhlin, 1973). These tests 
should be carried out only under strict supervision in a hospital environment. In our patients with 
chronic idiopathic urticaria the incidence of aspirin sensitivity was 32%, which agrees well with the 
published findings. Our study included a large number of patients with physical urticarias and an 
unexpected finding was the high incidence of aspirin sensitivity among patients with cholinergic 
urticaria and pressure urticaria. Moore Robinson & Warin (1967) studied the effect of 300-1200 mg 
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of aspirin on the outcome of tests for phvsical urticacia in ten patients with dermographism, three 
with cold urticaria and five with cholinergic urticaria znd found ao difference in the reaction to the 
test before or after aspirin. Moreover, there was ne urtxarial eruption reported after the use of aspirin 
alone. The small number of cases with choinergic urticaria in their series may have obscured the 
aspirin sensitivity. In the case of pressure urucaria foer of the seven aspirin responsive patients also 
had spontaneous weals, which may heve influcaced theresults. Michaélsson & Juhlin (1673) excluded 
patients with physical urticarias from their study. 

The quantitative effect of aspirin in aspirin-sensitive patients noticed by Moore Robinson & Warin 
was confirmed in four of our patients who reczived graded dosages. 

The incidence of sensitivity to tartrazine and benzeates was lower im this study than in that of 
Michaélsson & Juhlin (1973). This may be explained in cart by our use of aspirin as a screening agent, 
whereas sensitivity to tartrazine and benzcates may ocæar without aspirin sensitivity. 

The finding that only one of nine indomethacin sensitive patients, one cf four paracetamol sensitive 
and none of two mefenamic acid sensitive patients had ever used the drug before, makes a previous 
allergic sensitization questionable. Samter & Beers (1693) also reported indomethacin sensitivity in 
aspirin sensitive asthmatics who had never used the drug. Smith (1971) described sensitivity to 
paracetamol and mefenamic acid in aspirin sensitive asumatics. Reports on sensitization to sodium- 
and phenylsalicylate are conflicting. Our resuls shew (ai at least some aspirin sensitive patients do 
not tolerate them, confirming the findirgs of Moore Rolemson & Warin (1967) who noticed worsening 
of urticaria in thirteen of eighteen aspirin sensitive patients with sodium salicylate and in two of three 
after phenyl salicylate. Samter saw no reaction after sodiw=n salicylate in forty aspirin sensitive asthmat- 
ics, whereas Storm van Leeuwen (1928 and James (197:) noticed reactions with sodium salicylate in 
aspirin sensitive asthmatics, although relatively higher cosages were needed. The role of salicylates 
in foods is probably limited since they are ro longer wed as additives in most countries and they 
occur only in small quantities in natura! food: (Juhlin & sdichaélsson, 1973). 

Aspirin sensitivity in asthmatics occurs especially in raose who have nasal polyposis and sinusitis 
(Giraldo, Blumenthal & Spink, 1969; McDenaic et al., 2872; Falliers, 1973). This combination has 
been called the asthma triad (Samter, 1968). An incidence of 48-72", of polyposis and sinusitis in 
aspirin sensitive asthmatics has been reported (Giraldo er al., r969; McDonald et al., 1972; Settipane 
& Chafee, 1974). 

The search for polyposis and asthma ia our urscaria patents did net reveal a significant correlation 
with aspirin sensitivity. Only one patien: had the ‘asthma triad’ as well as his urticaria. Sinusitis was 
slightly more frequent in the patients with aspirin reaction», but the evidence ts based on a rather small 
number of cases. 

Aspirin sensitivity in asthma patients is found mostly in these with the intrinsic non-atopic type of 
asthma with predominantly negative skim tests te inhalans "amer, 1968; Falliers, 1973; Chafee & 
Settipane, 1974). There was no evidence of a decreased camber of topics in our aspirin sensitive 
urticaria patients compared with the other urticaria patents or the controls. Apparently aspirin 
sensitive urticaria patients and asthmatic: differ in the incxence of pclyposis and sinusitis as well as 
in their relation to atopy. 

Little can be said about the mechanism of acaon of ascirin in aspirin sensitive urticaria. Many 
studies that tried to implicate allergic mechanisms were lergely unsuccessful (Giraldo et al., 1969; 
Yurchak, Wicher & Arbesman, 1970; de Weck, 1971). Tse quantitatve effect of aspirin, the cross 
reactivity with chemically non-related drugs, tkz fact Cen previous sensitization can usually be 
excluded and the disappearance of the aspirin sensitivity efter regression of the urticaria, are in- 
consistent with an allergic sensitization. The only nding which aspirin, indomethacin, paracetamol 
and sodium salicylate have in commen is their inhibitory effect on the synthesis of prostaglandins 
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PGE, and PGF,, (Collier, 1971). These two mediators have opposed effects on vascular permeability 
and bronchial muscle (Willoughby, 1968; Collier, 1971). 

Further study of prostaglandin metabolism might lead to a better insight into the pathophysiology 
of aspirin induced urticaria. 

The finding of a high incidence of aspirin sensitivity in cholinergic, pressure and chronic idiopathic 
urticaria suggests perhaps a common denominator in the aetiology of these diseases. 

Yurchak et al. (1970) suggested that a study of complement levels during acute reactions to aspirin 
seemed worthwhile. We have determined the plasma levels of C3 and C4 and total complement of 
twenty-one aspirin sensitive patients in a quiescent phase and seventeen plasma samples obtained 
during the acute phase of aspirin reactions, after aspirin provocation tests. There were no deviations 
from the values of a control group. This suggests that major changes in the complement system are not 
present during the acute phase of aspirin reactions. Definite proof can be given only when all the 
individual components of complement are measured. 


ACKNOWLEDGMENTS 


I am grateful to Ir. H. Cats, Keuringsdienst voor Waren, Rotterdam for his help in preparing a diet 
free from the incriminated food additives. I wish to thank the staff of the ENT. Department (Chief 
Professor Dr P.E.Hoeksema) for the examination of the urticaria patients. Dr E.Bleumink, biochemist, 
Department of Dermatology, University Hospital, Groningen performed the enzyme studies. 


REFERENCES 


CHAFEE, F.H. & SETTIPANE, G.A. (1974) Aspirin tolerance. I. Frequency in an allergic population. The Journal of 
Allergy and Clinical Immunology, 53, 193. 

CHAMPION, R.H., ROBERTS, S.O.B., CARPENTER, R.G. & Rocer, J.H. (1969) Urticaria and angio-oedema. A review 
of 554 patients. British Journal of Dermatology, 81, 588. 

COLLIER, H.O.J. (1971) Prostaglandins and aspirin. Nature, 232, 17. 

Dorcras, H.M.G. & BLEUMINK, E. (1974) A kindred with familial cold urticaria. Clinical findings. Archives of 
Dermatology, 110, 382. 

Doreias, H.M,.G. & BLEUMINK, E. (1975) Protease inhibitors and complement factors C3 and C4 in plasma of 
patients with chronic urticaria. Archives of Dermatology (to be published). 

FALLIERS, C.J. (1973) Aspirin and subtypes of asthma: Risk factor analysis. Journal of Allergy and Clinical 
Immunology, 525 141. 

GIRALDO, B., BLUMENTHAL, M.N. & Spink, W.W. (1969) Aspirin intolerance and asthma. A clinical and immuno- 
logical study. Annals of Internal Medicine, 71, 479. 

James, J. (1973) Personal communication. In: WARIN, R.P.& CHAMPION, R.H. (1974) Urticaria. Saunders, London. 

Junin, L. & MICHAËLSSON, G. (1973) Förbjudet och tillatet vid överkänslighet för konserveringsmedel och 
färgämnen. Läkartidningen, 70, 1414. 

LEVINE, L. (1967) Microcomplement fixation. In: Handbook of Experimental Immunology (Ed. by D.M. Weir), 
pp. 707-719. Blackwell Scientific Publications, Oxford. 

McDona np, J.R., MATHISON, DA & Stevenson, DD (1972) Aspirin tolerance in asthma. Journal of Allergy and 
Clinical Immunology, 50, 198. 

MICHAËLSSON, G. & JUHLIN, L. (1973) Urticaria induced by preservatives and dye additives in food and drugs. 
British Journal of Dermatology, 88, 525. 

Moore Rosinson, M. & Warin, R.P. (1967) Effect of salicylates in urticaria. British Medical Journal, iv, 262. 

SAMTER, M. &. BEERS, R.F. (1968) Intolerance to aspirin. Clinical studies and consideration of its pathogenesis. 
Annals of Internal Medicine, 68, 975. 

SETTIPANE, G.A, & Cuaree, F.H. (1974). Aspirin intolerance. II. A prospective study in an atopic and normal 
population. Journal of Allergy and Clinical Immunology, §3, 200. 

SMITH, A.P. (1971) Response of aspirin allergic patients to challenge by some analgesics in common use. British 
Medical Fournal, i, 494. 


144 DAC Deeglas 


STORM VAN LEEUWEN, W. (1928) Psthegnomonische Bedewtung der Ueberempfindlichkeit gegen Aspirin bei 
Asthmatikern. Miincaener Medizinische Wocaenschrift, 73, 1588. 

YURCHAK, A.M., WICHER, K. & ARBESiAN, C E. (1970) Inenunologic studies on aspirin. Journal of Allergy, 46, 
245. 

De Weck, A.L. (1971) Immunological effects of aspirin anzyvdride, a contaminant of commercial acetylsalicylic 
acid preparations. International Archives cf Allergy and Applied Immunology, 41, 393. 

WILLOUGHBY, D.A. (1968) Effects of prostaglandins PGF, and PGE, on vascular permeability. The Journal of 
Pathology and Bacteriology, 96, 281. 


British Journal of Dermatology (1975) 93, 145. 


One hundred twin pairs patch tested with 
primary irritants* 


ROLF HOLST AND HALVOR MOLLER 


Department of Dermatology, University of Lund, S-214 or Malmö, Sweden 


Accepted for publication 29 November 1974 


SUMMARY 


The cutaneous sensitivity to benzalkonium chloride, sodium lauryl sulphate and potash soap was 
determined in 54 monozygotic and 46 dizygotic twin pairs. Comparing the intra-pair reaction strength 
a higher degree of concordance was found among monozygotic than among dizygotic twins, and even 
more so when monozygotic twins were compared with matched controls. 


Irritant dermatitis, or ‘traumiterative’ eczema, constitutes a major problem among hand eczemas. 
Research on irritant dermatitis has often been based on the assumption that it might be aetiologically 
connected with an increased sensitivity to primary irritants. For any individual patient such hyper- 
sensitivity is, however, usually specific to one or more substances and the skin may react weakly to 
other compounds (Björnberg, 1968). What governs the cutaneous sensitivity to primary irritants is 
essentially unknown. Since a constitutional background cannot be excluded a twin study was designed 
to investigate a possible genetic influence on the cutaneous sensitivity to three different irritants. 


MATERIALS AND METHODS 


From the Swedish Twin Register the addresses were obtained of same-sexed twins between the ages 
of 16 and 29 years living in the Malmöhus county. The twins were invited to a clinical and laboratory 
examination; 100 twin pairs volunteered and were paid for the study. 

The zygosity of the twins was determined as follows: 


(1) The twins were individually asked the question: ‘As children were you as like as two peas so that 
mistakes of identity often occurred Ai 

(2) With both twins present, the hair colour, iris colour, and iris structure were compared. 

(3) With doubtful results from the above, blood grouping was performed at the Blood Bank, 
University Hospital, Lund (Head: Dr B.Léw). This was found necessary in only seven twin pairs. 

(4) Finger prints were secured and filed. 


Patch tests were applied on the outer aspect of the right upper arm for 48 h and the reactions were 


* Presented to the International Symposium on Contact Dermatitis, Gentofte, Denmark, 26 October 1974. 
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read after a further 24 h. Al-test units ‘Imeco, Astre Agency Co., Sweden) were used, and fastened 
with Leukoplast (Beiersdorf, West Germany). Tes: substances, concentrations and vehicles were 
selected on the basis of Bjérnberg’s investigation (196©) and of our-own pilot studies, It was our purpose 
to elicit test reactions that were reasonably strong amc individually vareeng. Thus, the following three 
test solutions were chosen: benzalkonium chloride E 05°- im water, sedium lauryl sulphate (SLS) 
0:5% in water, and sapo kalinus (SK) (Potash soap) 20%, in petrolatum. 

The test reactions were read without know:ng the result of the zygosity determination. The reactions 
were graded along an arbitrary scale according to Björnberg (19683, but slightly modified. The 
following criteria were used for all substances: 


0, no reaction; 1, ‘effet de savea’ (a slight non-nfammatory change in surface structure); 2» 
erythema, annular or patchy; 3, erythema. komogeresus; 4, erythema with questionable infiltration; 
5, erythema with definite infiltration; 6, infiltrated er-thema with vesicles, pustules and/or erosion. 


For the statistical analysis the reaction to each substance m one subyect was compared to that in 
another ‘paired’ subject and the difference im reactivzy was recorded. The comparisons were made 
within three groups of pairs: monozygote twins (MZ; dizygotic twins (DZ); and control pairs (C.) 
The control pairs consisted of randumly selected subjects from the entire material being non-related 
but of the same age and sex. The 7* test was used th-oughout. 


RESULT: 


The determination of zygosity among the £00 twin pair: showed the distribution of 54 MZ and 46 DZ. 
The distribution of test reactions $o the three primary irritants is given in Table 1. The majority 

of the reactions were fairly weak. On the besis of ow arbitrary scale ef o-6, BC tested in the 200 

subjects showed a median value of 3, SLS a median vedue of 1, and SK a median value of 1. 
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FIGURE 1. Test reactions to three irritants in three æst groups. Ordinaze: numbers of pairs; 
abscissa: intra-pair difference in test reaction. 
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TABLE 1. Distribution of test reactions to three 
primary irritants 


Scale units o I 2 3 4 5 6 


BC si 7 35 27 36 17 2I 
SLS 98 3 50 25 "o 4 H 
SK 24 Bi 4% 32 Lë 4 3 


TABLE 2. The results of patch testing with three primary 
irritants in three test groups. For each substance the 
difference in reaction is based on an arbitrary scale 


Difference Amount of | Amount of | Amount of 
in reaction MZ pairs DZ pairs C pairs 


Benzalkonium chloride 








o 19 17 8 
I LA 6 7 
2 7 II 18 
3 5 2 8 
4 4 7 6 
5 3 3 3 
6 2 2 

Totals 54 46 54 

Sodium lauryl sulphate 

o 25 21 17 
I 7 6 4 
2 13 12 16 
3 4 5 10 
4 5 2 6 
5 I 
6 

Totals 54 46 54 

Sapo kalinus 

o 33 15 It 
I XI 14 18 
2 5 13 19 
3 2 3 3 
4 I I 2 
5 2 DH 
6 


Totals 54 46 54 
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The result of patch testing with the p-imacy irritarts is given in detail in Table 2 and illustrated in 
Fig. 1. As may be seen there is a tendenc” te a greater intra-pair likeness in the reactions to each 
substance among MZ than among DZ, and even mom so among MZ than among C. 

The result of the statistical analysis is given in Tabi 3. For BC, a higher concordance was obtained 
among MZ than among C (significant). For SLS, ther: were mo significant differences in concordance. 
For SK, a higher concordance was obtainec among MZ than among DZ (significant), and among 
MZ than among C (highly significant). The analysis of the tetal material (mean of nine comparisons 
performed) showed the intra-pair concorcance in test reactions te the three irritants to be MZ> DZ>C 
(P>0:05). 


TABLE 3. Statistical ana'vsis of comcordance in test reactions: 
three comparisens made for each irritant. ps, no significant 








difference 
MZ Dž DZC MZ/C 
Benzalkonium calorice ns. ns. P < 0-025 
Sodium lauryl saiphate n.s. T.S n.s. 
Sapo kalinus Pocs rs P = ooooe 
EISCESSION 


The twin method for determining the genetc backgreund to different biological parameters is now 
widely accepted. It is important, however. to zely en so methods for zygosity determination. Among 
anthropological traits the intra-pair cemperisen of iris colour and structure as well as hair colour have 
been shown to be reliable (Essen-Méiler, 1941). The diagnosis of MZ can, however, be made with a 
99°, safety from a questionnaire on the am bites between the twins as children (Cederlöf et al., 
1961). In the present work these two methods were combined and, furthermore, in a few doubtful 
cases blood grouping was carried out 

After patch testing with primary irsitants a few subjes may demonstrate very strong reactions. To 
avoid this in the present material of healthy volunteers, Est concentrations were chosen that eventually 
were found to be fairly weak. This was particularly true ‘or SLS to which half of the subjects gave no 
reaction. This may partly explain why no siga:ficant diferences were obtained with this compound. 
Also, the high frequency of ‘effet de savor type react‘en to SK is apparently characteristic of that 
substance and not directly comparable with the low igures for the same reaction type using BC 
and SLS (Björnberg, 1968). On the other hand. che whole spectrum of reaction types was obtained with 
all three tests substances and 10°, of the BE reactions were registered as being very strong. 

There are certain factors known to intuence the seasitiviry ef the skin to primary irritants. 
Marcussen (1963) has shewn that during the firs: vears-ef "fe there may be irritant reactions to ordinary 
patch tests with nickel and formaldehyde. In the age g-oup tested in the present work no untoward 
sensitivity to primary irritants is known. 

An atopic constitution may imply az abr.crral reactien pattern to primary irritants, the sensitivity 
usually being increased (Rajka, 1967). Furtaermore, a widespread or ever. limited eczema of any kind 
is accompanied by an increased reactivity te such cempouncs (Björnberg, 1968). In the present 
material a limited, non-classified eczeraa was observed im four MZ and five DZ subjects, in each pair 
one twin only being affected. The possible presence:of ar atopic constitution in the 200 subjects could 
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not be explored on practical grounds. Even systemic disease is known to influence the reactivity to 
primary irritants. Thus it has been found to be lowered in patients with advanced cancer (Johnson, 
Maibach & Salmon, 1971; Mouridsen, 1974) and with lepromatous leprosy (Meneghini et al., 1974), 
diseases obviously not relevant in the present material. 

The twin method was used by Forsbeck, Skog & Ytterborn (1968) to elucidate the genetic back- 
ground to delayed type allergies. No difference between MZ and DZ twins was demonstrated with 
respect to contact allergy, to tuberculin allergy, or to DNCB sensitization. These experimental 
findings agree with clinical records on allergic contact dermatitis among twins (Niermann, 1964). 
The tendency in our material to greater concordance among MZ than among DZ and C with regard 
to irritant reactions is in favour of a genetic influence. 
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SUMMARY 


The importance of physically intact hands and feet is taken for granted and consequently not appreci- 
ated until they are functionally impaired by vascular or neural injury or disease. The pathogenesis 
and clinical manifestations of cutaneous lesions complicating hypersensitive and insensitive limbs are 
described. The current therapeutic approaches and measures for these conditions are presented. 
Protection and prophylaxis against precipitating trauma for neurologically impaired parts are 
emphasized. 


The function and importance of hands and feet are usually taken for granted until impaired by disease. 
Disease and injury to the neural or vascular system of the extremities are the two major sources of 
disability. When the peripheral nerves are injured and the autonomic fibres are damaged, not only 
sensory or motor changes may be appreciated but also vasomotor and sweating (autonomic) abnor- 
malities occur. Such autonomic changes can occur with injury to peripheral nerves and also with 
peripheral or central injury to sympathetic fibres only, resulting in vasomotor, trophic, and sensory 
disturbances. Unlike the lesions of peripheral nerves, which may exhibit a conterminous absence of 
sensation and sweating, lesions of the nerve root exhibit sensory loss but preservation of sweating; 
spinal lesions affect sympathetic outflow so that there is a differential distribution between sympa- 
thetic and somatic sensory loss. The sudomotor fibres originating from the paraspinal sympathetic 
ganglia are distributed with the cutaneous blood vessels and innervate the sweat glands. Injury to 
these fibres usually results in the inability to sweat in the denervated area. Loss of sweating can be 
pinpoint, indicating an incomplete lesion or an incipient recovery, or diffuse. The denervated area 
may immediately become warm and red because of the paralysis of the sympathetic vasoconstrictor 
fibres. After this initial vascular vasodilator response, the receptor sites in the blood vessel wall 
become hypersensitive in a few weeks to circulating adrenaline and noradrenaline and cause a marked 
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and constant vasoconstriction. Because of the decreased blocd supply, hands and feet become cool 
and dusky. 

Hypersensitive and insensitive extrertities precipitated by neural damage from occupation, injury, 
surgical operation, or disease may be accompanied by reflex neurovascular syndromes (Abbott & 
Mitts, 1974). The hypersensitive state can also dev2icp in patents who have chronic chilblains or 
trench and immersion foot. The associa‘ed vasomoter aad sweating changes may predispose or condi- 
tion the patient to various complicating disorders. Two zeflex sympathetic states may occur: causalgia, 
a relatively minor condition, characterized by hyperclgesia (burning pain), coldness, and hyper- 
hidrosis of the affected area which is rarely red, want: end dry; and Sudeck’s atrophy, a progressive 
and relatively rare major condition. which is usually pest-traumatic and consists of severe causalgia, 
atrophy of tissue including muscle and bonz, hyperxeratosis, onychodystrophy, and oedema of the 
affected part. 

Among the clinical problems associaed with the aypersensitive state are hyperhidrosis with or 
without bromhidrosis and keratodesma (the symmezrx«a! livid:ty syndrome), and dyshidrotic eczema, 
which is seen not infrequently in patient: with atopy. Tte atopic skin is more prone to eczematization 
when exposed to friction or maceration of wet feet. The constant pedal moisture invites epidermo- 
phytosis and allergic contact dermatitis, which may result Den the leaching of materials from shoes 
and socks or from the local medicamenss used to comabat the hyperhidrosis or its undesirable side 
effects. 

Treatment of the hypersensitive area depends or. the nature ef the problem, the degree of pain, 
and the response to therapy. The neural feedback mechanisms are distorted in both the hyper- 
sensitive and insensitive states. In the former. there is established a ‘false image’ and a concentration 
of the whole being in the pain area (causalgia). Consequently, the therapeutic approach is opposite 
to that of the insensitive state wherein physical stimoli, especially those potentially damaging, are 
avoided. In the hypersensitive condition an increased input of touch sensation is advocated and is 
carried out by such means as walking berefoot on gress or sandy beaches, and the brushing of the 
involved site frequently and systematically with a ny.e2 Lairbrush. This state is usually accompanied 
by emotional instability. The judicious usz of analgesics and tranquillizers, sympatholytic drugs, and, 
if necessary, sympathectomy is advocated. 

The insensitive limbs result from a peapheral neupepathy caused by trauma, poisons (including 
drugs), alcoholism, nutritional deficiency, infections, metabolic disease, vasculitis, hereditary condi- 
tions, and congenital indifference to pain ‘Abbott & Metts, 1974). 

One of the major secondary cutaneous changes in the insensitive area is dryness, which not only 
reduces dexterity in the handling of small cbjects but promotes cracking, making the underlying 
tissues more vulnerable to such infections as cellulitis, symovitis, arthritis, and osteomyelitis (Fig. 1). 
When the hands are used without feedback of sensory imfozmation (insensitivity), they are more prone 
to being burned, cut, lacerated, cr bruised (Brand, 1956.. Normally, the pain of the injured digits 
reflexly inhibits their movement; however, since the insensitive hand does not have such a pro- 
tective mechanism, the patient can furthe- aggravate pzysically an already damaged part. Repeated 
physical insults and infections result in scarring, loss © alood supply and of tissue resiliency, and 
later in absorption of tissue and digits. 

The skin of the foot, like that of the hand, is tough «ad has a tremendous capacity for responding 
to stress by becoming thicker. Although the subsequent pathological phenomena and principles are 
best seen and applied to the skin of the feet, other cutanecus sites may be similarly involved. 

The main function of the sole of the foot is to spread < ffusely the stress of weight bearing over the 
foot (Brand, 1966). The fat of the foot, unlike that of many parts of the bady, cannot be moved about. 
The sole of the foot, through its firm, elastic, and comcressible nature, spreads spatially and tem- 
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FIGURE 1. Recommended treatment for the fissured hands of the insensitive, the plaster casting of 
fingers in physiological position. 


porally the strain of weight bearing and, by this action, preserves the skin. Like the insensitive 
area of the palm, the skin of the foot becomes dry, scaly, and even cracked. The flexural areas of the 
digits and the pressure areas of the palms and soles may develop superficial or deep fissures, which 
are potential niduses for secondary infections and hyperkeratosis. 

Trophic ulceration of the skin of an insensitive limb, particularly the foot, is a serious complication. 
The basic cause of trophic ulceration is loss of sensation which denies the individual the ability to 
protect himself (Fig. 2); however, some still mistakenly harbour the idea that the ulceration results 
from the failure of the damaged nerve to supply some kind of nourishment to the skin. The basic 
mechanisms considered responsible for trophic ulceration are continuous pressure on, penetration 
into, and thrust of the involved skin (Brand, 1966). 

When continuous pressure is sufficiently intense and sustained on a sensitive or insensitive area, 
the underlying tissue will be deprived of its blood supply and experience blister formation and is- 
chaemic necrosis (Arndt, Mihm & Parrish, 1973). These changes are seen in paraplegics, comatose 
persons, and in patients who have improperly applied plaster casts. Although this mechanism is 
operative in the insensitive limb through the patient’s failure, because of insensitivity, to make the 
necessary physical adjustments and accommodations, such as change of position to reduce sustained 
pressure to ‘hot’ points of feet, ulceration can result from a failure to remove injurious foreign bodies 
in the shoe. The common sites of trophic ulceration of the feet are in the area of the heel and beneath 
the metatarsal heads (Fig. 3). Foreign bodies may penetrate the insensitive skin (Fig. 4) and promote 
the formation of an abscess which, when drained spontaneously or surgically, results in painless 
ulceration of the skin. 
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FIGURE 2. Trophic ulcers in a patient with insensitiv et resa.ting from alcoholic neuropathy. 


The most common cause of trophic ulceration of the insensitive skin is the blunt injury resulting 
from ‘thrust’ or ‘shear,’ The overlying-skin is more tough and resistant to injury than the underlying 
soft tissue between the skin and bone. The blunt injury traumatizes this area and produces bruising 
and haematoma. Patients with insensitive fee- are susa ptible to bruising because of the additive 
effect of the continuous trauma and the resultent secondary scarring and deformity. The insensitive 
area will continue to accept localized thrust or pressure: < msequeatiy, the patient with an insensitive 
foot continues to traumatize the bruised ares, which is now the most prominent part of his foot and 
upon which the body weight is being concentreted, Theve is initially focal oedema and haemorrhage 
of the involved site and, later, necrosis with cr without sec Jar infection and ulceration. The normal 
resiliency (visco-elastic properties) of the involved site is bst due to the resultant oedema and scarring 
which impede its natural inherent ability to absorb the mechanical trauma of shear (the sliding friction 
or horizontal stress). 

When the foot has been ulcerated several times, a subsequent ulcer can penetrate to the bone and 
cause osteomyelitis and septic arthritis which will destroy the underlying bones, usually the metatarsal 
heads, and commonly result in a severe shortening of the metatarsal bones. The deformed foot, 
because of its reduction in size, is subjected to more we mht per area. The clinical problem can be 
aggravated further by the downward projection of an affecced and dislocated metatarsal bone into the 
ulcer, which is supporting more than its share of the bod» weight 

The shear force produces a more superficial lesion caused not only by the mechanical fatigue 
phenomenon (Comaish, 1973) but aiso by the accompanviag local heat created by the sliding friction 
of the improper movement of the insensitive skin over another surface. such as a tight, ill-fitting shoe. 
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pressure points 
requiring daily 
inspection... 








FIGURE 4. Cause of ulcer of right heel was a penetrating nail discovered only when patient removed 
inner sole of shoe. 
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Unfortunately, when motor parzlyses accompany imsensitivity of the hand or foot, as m leprosy, the 
anatomy of the involved areas is distorted bv the resultant Geformities, for example, the destruction 
of the ulnar nerve with development of the Cawhand, =f the median nerve-with that of thenar atrophy, 
of the peroneal nerve with that of drop foot, and of the posterior tibial nerve with that of clawing 
of toes (Sabin, 1969). These changes increase the affected area’s predisposition to pathological 
changes resulting from the forces o" thrust, shear and pressure. 

The approach to treatment of the insensitive extremities is to explain and to educate the patient 
in the inherent problems so that he can undertake che necessary prophylactic precautions and accept 
the medical, and when necessary, surgical procedures ‘abbott & Mitts, 1974; Brand, 1966; Sabin, 1969; 
Wood, 1969). Patients with insensitive limbs must routinely inspect their hands and feet for patches 
of erythema, blisters, fissures, haematomas, presencz of foreign bod zs and ulcers. Areas of deep 
tenderness should be searched for reutinely by pressiag on the sites of hands and feet exposed to the 
greatest pressure. Patients should watch for darkeningwf scars as this could be caused by haemorrhage. 
Scars and calluses should not be allowed to become to cornified or thickened because they can act as 
‘lumps’ in the shoe. Patients are instructed amd encouraged to substitute visual control for the absent 
cutaneous sensation and to develop a new warning system by rerouting sensory information to the 
central nervous system through the remainsng intac’ sensory systems of vision and hearing. Such 
visual control is effective for the avoidance of the mare obvious hazards in the environment except 
those resulting from the fine, dexterous movements of the finger. The latent dangers to those sus- 
ceptible digits are the use of exaggerated forces on umpadded scissors, hand tools, and small knobs 
or pot lids and the careless and inconsiderete graspiag of metal handles of heated utensils and un- 
insulated coffee cups which conduct heat and burn msensitive skin. Patients should be aware of the 
dangers in such ordinary activities as smokang, or. especially in lepresy, turning a key. Protective 
gloves should be worn. Vinyl impregnated ¿loth gloves are useful because they conform well to the 
fingers, provide friction to facilitate graspirg, and resist dust. When the insensitive digit is injured, 
the ‘natural’ splint, pain, is absent and should be reciaced by an external splint, which is prophy- 
lactically essential to abort further damage. 

Dryness of the skin is best handled by frequent ard prolonged soaking in cool water followed by 
the immediate application of vaseline. Whea excessive callus formation is present, not only mechan- 
ical debridement (paring) but alsc the application of a keratolytic preparation such as Keralyt 
(a preparation containing salicylic acid, propylene gly«ol and warer—Westwood Pharmaceutical Co.) 
should be used with or without plastic occlusion; care must be taken to avoid the potential irritation 
by keratolytics. Fissured areas may be similarly treaced with the addatien of a fluorinated cortico- 
steroid ointment with or without occlusion or vaselire. Any clinical evidence of secondary infection 
should be treated by topical and, when necessary, sy cemic antibiotics. Any patient with a localized 
infection should be put to bed and treated with the appropriate antibiotics until the fever, localized 
closed infection, profuse discharge from the ulcer, or lymphadenitis clear; bed rest reduces the 
duration of the infection and aborts spreac, which zan result from the continuous trauma to the 
infected insensitive part. Thermography is a useful :ool which permits early detection in the in- 
sensitive part of ‘hot’ areas resulting from -mfection >r bruising, and possibly abortion of potential 
ulceration by the use of bed rest and, if necessary, appropriate antibiotics. It is also helpful in appre- 
ciating early joint involvement and can be used to regulate the therapeutic sequence, not only when 
to put the patient to bed but also when tc allow him e be ambuwlant in a plaster cast. 

Trophic ulceration should be treated intially with ced rest, soaks and antibiotics until the second- 
ary infection is removed; bone sequestra, waich significantly impair healing, should be excised. The 
patient may then become ambulant in a walking plesxr cast. The plaster cast distributes the weight 
evenly, rests tissue, avoids the trauma cf frequent dressing changes, and limits oedema by encap- 
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sulation. Covering the clean ulcer with fresh or lyophilized pigskin followed by a split skin auto- 
graft is used to reduce morbidity. 

The tendency to blister formation may be reduced by wearing new shoes for a maximum period 
of 2 hours, relatively frequent changing of shoes, minimizing the wearing of shoes, avoiding long 
walks, resting feet frequently, and wearing two pairs of socks (a light and a heavy pair) so that the 
rubbing occurs between the outer and inner sock. 

The main emphasis of treatment is that of accommodation to the existing problems rather than 
correction although attempts should be made to get the foot back to a neutral position to provide 
better accommodation. In patients with deformities resulting from accompanying motor paralyses, 
surgical correction may be necessary to afford the foot a greater ability to accommodate. 

Once the physical insult from the forces of friction, shear and pressure to the foot has been removed, 
proper footwear is necessary to prevent its recurrence. In the making of shoes, material that is soft 
and capable of being moulded for total contact with the feet, and a rocker bar that forms a bulge 
behind the forefoot and protects the foot on its push-off and roll-over in walking, are desirable and 
necessary. Plastazote, a polyethylene micropore material, has been useful in manufacturing shoes and 
sandals for the insensitive foot. It can be heated and moulded easily, bottoms out (wearing out at 
pressure sites) late, and has memory, that is, it can be reheated and remoulded. A nylon covering on 
top of the plastazote would help reduce the stress of shear or friction. The use of microcellular rubber 
material is being investigated. 

The basic steps in the making of shoes or their modification for insensitive feet are the adminis- 
tration of the footprint test which utilizes the Harris footprint mat and exposes the areas of the feet 
receiving abnormal pressures on standing and stepping (Fig. 5), the moulding of the soles or shoes to 
distribute weight bearing diffusely, and the administration of the ‘inside the shoe footprint test’, the 
technique of which is the same as the regular footprint test except that the Harris mat and paper are 
cut to conform to the shoe size (Fig. 6). The Harris footprint mat is a rubber mat which is made up 
of thousands of ridges of three different heights. The mat is inked, and a piece of paper is placed over 
it. When a person stands or steps on it, the amount of pressure each small area of foot carries can be 









































FIGURE §. Using Harris footprint mat technique to assess the distribution of weight to the foot 
demonstrated ‘hot’ points, the comparatively darker areas. 
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determined (Drury er a/.). Finally, the patieat has to "e educated about the problems of new shoes 
and to be given a description of the procedure for the “breaking in’ of new shoes. 





FIGURE 6. The same Harris footpsint mat technique — used to Ass ss distribution of weight to the 
foot in the shoe before and after cerrecuon 
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SUMMARY 


The water content of human stratum corneum has been measured gravimetrically im vitro in relation 
to relative humidity (RH) and temperature. Water content increased with increasing RH. Stratum 
corneum water content increased 50°% when the temperature was raised from 20 to 35°C at RH 
below Go"... Temperature dependence decreased with increasing RH until there was essentially no 
temperature dependence at 90°, RH. The conclusion is that temperature changes could significantly 


o/ 


affect water content in vivo and pliability of skin at RH below 60°. 


Previous work has indicated the importance of water content of the skin in protecting the body from 
environmental assaults including water, ultraviolet exposure, detergents and chemical irritants 
(Blank, 1952; Singer & Vinson, 1966). Water content of stratum corneum has been defined as a 
function of relative humidity (Singer & Vinson, 1966). We have studied the relationship between 
water content of stratum corneum and changes in temperature in vitro and report a previously 
undescribed temperature dependence of water content. 

Blank (1952) showed that water content of stratum corneum varied with relative humidity (RH) 
and that the pliability of skin was reduced at RH below 60°%. He estimated that the critical point for 
pliability was about 10 mg of water per 100 mg of dry stratum corneum. In general, he observed that 
water loss from stratum corneum increased at high temperature, at low humidity, and in flowing air. 
Clinical studies by Gaul & Underwood (1951) supported these observations and showed that 
chapping could be related to dew point which reflected temperature and humidity. Later work by 
Singer & Vinson (1966) indicated that water content of stratum corneum varied with RH in a 
logarithmic relationship and did not depend on absolute humidity. 

Middleton & Allen (1973) proposed that the ability of stratum corneum to stretch prior to breaking 
is significantly less at lower temperatures. Wildnauer, Bothwell & Douglass (1971) demonstrated that 
decreased water content of stratum corneum has the same effect of reducing extensibility. Although 
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Middleton discounted water conter as ¢ major factor in his tests, the present report shows that water 
content of stratum corneum is reduced at lower temperatures and might contribute to the loss of 
extensibility observed by him at lower semoeratures 


MATERIALS AND METHODS 


Stratum corneum from the abdeminal regien of cadavers was separated by trypsinization (Kligman & 
Christophers, 1963). Remaining epiderma! tissue was gently removed from the membrane with a 
wool-tipped stick and the stratum corneum was stored over Drierite in a desiccator. Six mm diameter 
disks were cut from samples with a biopsy punch and were meunted on nichrome wire hooks. Hydra- 
tion measurements were made in 2 15 « 1* x20 cm plastic chamber with a controlled environment. 
Within the chamber, up to six stratum corneum samples suspended from hooks were weighed on a 
balance wire extending down from a Cahn RG Electrobalance on top of the chamber. Transfer of 
samples to and from the balance wire was made by a slidewire inside the chamber so that all measure- 
ments were made without disturbing tae environment of the chamber. 

Humidity within the chamber was mamtained by salt solutions which generate a constant RH 
from 10 to 35°C (Young, 1967). The fo.lewing saturated solutions were used: magnesium chloride, 
(RH = 30%), potassium carbonate (404). sodium nitrite (60°), sodium chloride (75%), potassium 
chloride (83°), potassium nitrite (93°C. and potassium sulphate (96%). The hydration chamber was 
mounted within a modified Hydre-Jac Incubator (Forma Scientific), which was coupled with a water 
bath to regulate the temperature of the incubator © -+0-2°C). Temperature was monitored with a 46 
TU Telethermometer (Yellow Springs Instrument Co.), and humidity with Hydrodynamics narrow- 
range sensors located within the cham zer Changes in humidity and weight gain of samples were re- 
corded simultaneously throughou: the experiment. 

Four samples from the same source were monitered on each run. Initially, samples were hung in the 
chamber and equilibrated over Drieri-e for at least 72 h. The dry weight of each sample was taken 
within the chamber at 20°C. The chamber was then opened and Drierite was replaced with salt 
solution. The closed system was allowed to equilitrate for 72 h at which time the weight had been 
stable for at least 24 h. Samples were then weighed within the chamber and the temperature was 
raised. Again, samples were equilibrated “or 72 h and weighed. This procedure was repeated for the 
humidities specified at 10, 20, 30 and 35°C. 

Maximum hydration was determined by hydrating samples for 24 h over distilled water at 30°C 
until equilibrium was reached. Then warm water was placed in the sample chamber, raising the RH 
to 100°, when the sample gained weight due te condensation. After equilibrium at 30°C for a 
second 24 h, a steady state was reached at a measured 97%, RH and 92°, weight gain. In previous 
studies with hydration at 97-5°., RH, hydration bad ranged between go and 106°% weight gain for 
normal samples. Hence 92°, hycraticn was taken as the maximum equilibrium weight gain in this 
study. 

Hydration was monitored for ascendimg and descending temperatures for some samples, and no 
differences in the temperature depencence were observed, The observed hysteresis effects were small 
and were included in the data. Weight gein of samples was recorded as percent weight gain or mg of 
water per 100 mg of dry stratum corneun, 


RESULTS 
Fig. 1 shows ° weight gain or water content of sarum corneum in relation to temperature and RH. 
Above 20%, RH, mean water contest cf stratum. corneum increases linearly with RH up to 60% 
RH, then rises exponentially up to 93°, 
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FIGURE 1. Hydration of stratam corneum as a function of relative humidity. Investigated for 20, 
30 and 35°C, 


Water content of stratum corneum samples can be discussed in terms of the equilibrium constant 
K associated with the hydration reaction: 


Dry stratum corneum + H,O z> Hydrated stratum corneum. (1) 
The equilibrium constant then becomes: 


Ki = [Hydrated stratum corneum] 
[Dry stratum corneum] [H,O] 


(2) 


In the present work RH and, therefore, water concentration in air can be considered constant; hence, 
[H,0] can be included in K’ as K = K’ [H,O]. Dry stratum corneum can be described as the number 
of sites available for hydration (total sites) minus the number of sites occupied by H,O (hydrated 
sites). Thus, 


[Hydrated sites] 


ne [Total sites — Hydrated sites] ` 8) 


Sites occupied by H,O per mg sample can be expressed as °% hydration or mg (H,O)/100 mg dry 
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stratum corneum. Taking the extent of hydration at 27"), RH as the maximum equilibrium hydration* 
of undamaged stratum corneum in the presence of water vapouras discussed in the methods section, 
total sites can be expressed as 92°. hydration and 





ycration 
$ (4) 
rydration 
Temperature dependence is ther reflected in the thermodynamic quantity enthalpy (AH) which 
is related to K by the equilibrium exoressior for free energy (AG*) at constant pressure (Moore, 1962), 





dAG’ _ dink AH (5) 
dT OU"? R 
where R is the gas constant under <ond:tioas of constant pressure. Integration yields. 
nk & <= UTC (6) 


C is a constant of integration which inclades the constant HO concentration in air as well as entropic 
factors. Over the small temperature range in this study, AH can be assumed constant, and InK is 
plotted versus 1/T with slope — AH”/R ‘Fig. 2). The r-correlations for all plots of InK are significant 
(œ <0-05) with respect to 1/T, except for 1 run at 50", RH (x <o-10) and runs at 93 and 95% 
RH in which the slope approaches sero. The opgeet K values for each RH is also indicated (Fig. 2). 
The enthalpies determined from plots ike those in Fig. 2 are piotted in Fig. 3 as a function of RH. 
Ranges shown are 95%% confidence limits. 
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FIGURE 2. Stratum corneum hydration eepuilibrium constant K. as a function of 1/T at four relative 
humidities. Range of values shewing inzer-sample variatioa indicated by vertical bars. Slope = 
— AH®/R. 


* Varying the estimate of maximum: aydration does no: havea significant effect on the relation between k and 
temperature. Changing 92 to 60°, chaages >H fess than he confidence limits shown in Fig. 3. 
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FIGURE 3. Enthalpy (AH*) of stratum corneum hydration equilibrium with os 24 confidence limits 
indicated by vertical bars. 


DISCUSSION 


The enthalpy (AH”) associated with the stratum corneum-water equilibrium describes a temperature 
dependence of water content at lower RH. At RH below 60%, stratum corneum rapidly loses its 
ability to retain water with decreasing temperature (Fig. 1 and Fig. 3). Although information on 
entropy is necessary before statements can be made concerning the overall heat of reaction, temper- 
ature dependence of hydration of stratum corneum is greater below 60°; RH than at higher RH 
(Fig. 3). This indicates that the nature of the bonds broken by water in the hydration process changes 
from low to high relative humidities. The first type of bond might correspond to water molecules 
hydrating strong higher-ordered bonds between stratum corneum protein molecules to give skin its 
pliability. As Blank (1952) indicated, this necessary water is approximately 10% at normal skin 
temperature (Fig. 1). As RH increases, hydration above 10%, involves water molecules which are 
bound less tightly (Scheuplein & Morgan, 1967). The change in AH” for hydration (Fig. 3) reflects a 
progressive change in the nature of the binding of water molecules as the stratum corneum absorbs 
more water. This additional hydration at RH above 60°%%, however, is not necessary for normal 
pliability of skin. 

In chapping and dry skin conditions, consideration must be given to the ability of skin to retain the 
10° water necessary for pliability and extensibility. At 60%% RH and 30°C, water content of stratum 
corneum is only slightly above 10° (Fig. 1), decreasing to approximately one-half this value at 20°C. 
During colder winter months when the incidence of chapping increases (Gaul & Underwood, 1951), 
stratum corneum could reasonably reach a surface temperature of 20°C or below when exposed to 
cold air. Lower temperature and lower relative humidity in winter could decrease the ability of 


164 T.S.Spenecr et al. 


stratum corneum to retain water, thereby reducing its pliability. Thus, the observed relationship 
between temperature and water coatent of stratum corneam should be-considered along with changes 
in mechanical properties and environmental conditions 5 causes of dry skin. 
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SUMMARY 


Intraendothelial tubular aggregates were found in small dermal blood vessels in three healing super- 
ficial wounds in patients receiving systemic corticosteroids. Similar inclusions were also demonstrated 
in two wounds in healthy subjects, but were not found in normal (unwounded) skin of either healthy 
subjects or steroid-treated patients. 

Tubular aggregates of similar structure have previously been described as occurring in “connective 
tissue’ or ‘auto-immune’ diseases, including lupus erythematosus and dermatomyositis, both in the 
skin and in internal organs. 

Although it has been suggested that such aggregates are of viral origin, their morphogenesis and 
significance remain undetermined. Our findings do not support a viral cause, but suggest that these 
structures are probably a product of regenerating endothelium. 


Several recent ultrastructural studies have revealed submicroscopic intracytoplasmic tubular structures 
in various tissues in human and animal disease. In comprehensive reviews emphasizing the widespread 
occurrence of these structures, they have been referred to as ‘tubular arrays’ (Uzman, Saito & Kasac, 
1971) and ‘lupus-type inclusions’ (Prunieras, Grupper & Durepaire, 1974). They have been demon- 
strated most commonly in the ‘connective tissue’ or ‘auto-immune’ diseases, and particularly in the 
skin and kidney in systemic lupus erythematosus (SLE). Some authors have suggested that these 
structures may be of diagnostic value in SLE (Bloodworth & Shelp, 1970; Györkey et al., 1972; 
Prunieras et al., 1972; Haustein, 1973 a, b), and in dermatomyositis (Prunieras er al., 1972; Landry & 
Winkelmann, 1972). 

The origin of the cytoplasmic inclusions remains undetermined. It has been suggested, on morpho- 
logical grounds, that they are viral or virus-like (Chou, 1967; Györkey et al., 1969; Kawano, Miller & 
Kimmelstiel, 1969; Hashimoto & Chandler, 1972) but the evidence is inconclusive. Immunological 
studies in SLE did not show specific myxovirus antigens in involved tissues (Norton, 1969; Pincus 
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et al., 1970) or elevated serum levels of antimyxovires antibedies (Norton, 1969). Similarly, virological 
studies by Feorino, Hierholzer & Norton (1970) failed to provide evidence of an infectious agent. In a 
study of dermatomyositis in which tubular aggregates were found, sauce culture studies and sero- 
logical tests for several paramyxowruses were negat-ve ‘Hashimoto er al., 1971). A further view is that 
the inclusions are a cellular reactzon product, following injury (Norton, 1969; Haas & Yunis, 1970; 
Fraire et al., 1971; Uzman et al., 1971). Hurd, Eigen srodt & Ziff (1969) suggested that they represented 
material, released into the circulation fellowmg ccllular damage, which is then phagocytosed by 
endothelial cells. 

In this communication we report new observations of intraendothelial aggregates in microvessels of 
healing experimental wounds, found in the course cf a systematic electron microscopic analysis of the 
effects of systemic corticosteroid therapy on wou 2 repair in human skin (Eady & Odland, 1974). 


MATERIALS AND METHODS 


Four adult patients (2 male and 2 female). receiving long-term systemic glucocorticoid treatment for 
endogenous asthma, agreed to act as experimental -ubjects. The minimum treatment period was 10 
years, and the dose range was equ:valeat to 10-60 mg prednisolone per day at the time of the experi- 
ment. Three patients had secondary changes in the skin attributable to steroid therapy, including 
atrophy and purpura. Otherwise, none hac skin disease. 

Series of linear superficial skin incisions were made in the flexor surface of one forearm of each 
patient, in the manner previously described (Odland & Ross, 1968). After intervals of between 1 and 21 
days, the healing wounds were biopsied without anaesthesia, using a high speed power-driven punch 
of 2:5 mm diameter, Normal (unwounded) skin of tie contralateral forearm was biopsied for control 
purposes. Similar wounds in four healthy young acialt volunteers were also examined. 

The biopsy specimens were fixed in chilled 1:332, osmium tetroxide in S-collidine buffer (pH 7:35) 
for 2 h. Primary fixation of a few specimens was carreed out in a glutaralidehyde—formaldehyde solution 
buffered with sodium cacodylate a: room temperattere for 4 h. 

After dehydration in ethanol, the tissues were enmedded in Epon 812. Ultrathin sections were cut 
with diamond knives on a Reichert OmU2 ultramicrotome, collected on coated grids, stained with 
uranyl acetate followed by lead citrate (Reynoids, : 963) and examined in an AEI EM6 B electron 
microscope. 

Two blocks were obtained from each biopsy specimen, and several sections from each block were 
examined. Twenty to thirty five exdothelial cells pe section were examined. 


RESULTS 


Between § and 14 days after wounding, tabular aggregates were found in endothelial cells of small 
dermal blood vessels related to the wound bed. Ther occurred principally in capillaries but occasion- 
ally in venules and arterioles. Tubalar aggregates were revealed in three of nine wound biopsies from 
the steroid-treated patients, and in twc of five wound biopsies from sormal subjects. 

No attempt was made to quantity the findings, a: the density of bizod vessels varied considerably 
in the specimens. In general, however, tubular agg-egates were not abundant. Usually one, and not 
more than two aggregates were present in individual -ndothedial cells (Fig. 1). They were located in the 
cytoplasm and were partially or wholly enclosed by a single membreae which was usually smooth, 
but occasionally studded with ribosomes, and which appeared to be part of or directly related to 
endoplasmic reticulum (Figs 2 and 3). The aggregates were compesed of several convoluted and 
branched components, usually appearing tubular in cross section. A dense layer, approximately 
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FIGURE 1. Tubular aggregates (T1 and T2) are demonstrated in different endothelial cells of a 
venule. Note abundance of cytoplasmic organelles including Golgi complex (g) mitochondria (m) 
and granular endoplasmic reticulum (r). Also shown are red blood cells (R) in vessel lumen, 
multi-layered basal lamina (BL) and smooth muscle (M). ( x 13,500.) 
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FIGURE 2. Portion of endothelial cell containing tubular aggregate (large arrow) which appears 
to be enclosed in dilated granular endoplasmic reticulum. Note that cytoplasm is densely packed 
with mitochondria (m), endoplasmic reticulum (er), free rbosomes (ro), extensive Golgi complex (g): 
probably features of cell regeneratian. f, filamerts; small arrow indicates endothelial granule. 
( x 16,000.) 


60A thick, surrounded a less dense core or lumen (Fig. 3+). In some instances, the electron lucent core 
could not be seen. The outside diameter of the tubules ranged trom 100A to 240A. In several tubules 
there was a fine cross striation of electron dense and less dense bands (Figs 3a and 3b) of 65A 
periodicity. In one aggregate (Fig. 3b) a fine dense lamella er septum, about 40Å thick, was seen 
midway between the outer dense layers of numerous tubules. At several points the outer dense 
layer appeared to be continuous with che membrane surrounding the aggregate. 

Essentially, there was no difference between the aggregates in wound tissue from the steroid-treated 
and from normal subjects; however, the fine interna! structure of the tubules in Fig. 3/b) was resolved 
only in one aggregate which was in tissue from a steroid treated subject. No tubular aggregates were 
seen in blood vessels of unwounded (control) skin 

Several of the endothelial cells contaming aggregates had abundant cytoplasmic organelles including 
mitochondria, ribosomes (occurring individually or aggregated as polysomes), and rough endoplasmic 
reticulum. There were relatively tew pinccytotic vesicles. Frequently there was multilayering of the 
basal lamina surrounding endothelial cells and pericytes (Fig. 1). 


DISCUSSIOZ“ 


As we have found the structures described in this study only in endothelial cells, we prefer to designate 
them as intraendothelial tubular aggregates (ETA) insead of the more general term ‘cytoplasmic 
inclusions’. Morphologically, ther correspond closely to ETA of other reports (see Table 1) but it 
should be mentioned that similar aggregates have been found in different cell types, including 
lymphocytes (Prunieras er al., 1971; Jensen e al. 1971; Haustein, 1973a; Goodman et al., 1973; 
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FIGURE 3(a). Higher magnification of tubular aggregate (T1) shown in Fig. 1. Tubular profiles are 
demonstrated in cross-section; in longitudinal section, individual tubules exhibit cross striations. 
Aggregate is partly surrounded by single membrane which is smooth (M) and studded with ribo- 
somes (R). ( x 36,000.) 


Klippel, Grimley & Decker, 1974) fibroblasts and macrophages (Norton, Velayos & Robison, 1970; 
Nieland, Hashimoto and Masi, 1972; Haustein, 1973a) and keratinocytes (Nieland er al., 1972; 
Haustein, 1973a). We are unaware of a previous account of tubular aggregates in endothelium or 
other tissues in healing wounds. 

Details of the fine morphology of these tubular structures vary in different reports and for this 
reason alone we must be cautious in assuming that ETA in our study are identical with those in other 
systems. However we realize that in the interpretation of morphological parameters (e.g. diameter of 
the tubules) allowance has to be made for differences in preparative techniques for electron microscopy. 
A new ultrastructural feature which we may have discovered is the presence of a septum or lamella in 
the lumen of some tubules. As this feature was seen in only one aggregate, the significance of this 
finding has still to be assessed, as well as its incidence. 

ETA are found most commonly in ‘connective tissue’ or ‘auto-immune’ disease, SLE being the most 
prevalent. It is notable that in all these conditions angiopathy of small vessels is an important feature. 
The complex nature of the angiopathic processes is as yet poorly understood, but some evidence 
points to an immunological basis. However, other causes of vessel damage could play a role. Although 
there is a remote possibility that a latent virus infection could affect the steroid-treated subjects in 
this study, none of the group had overt viral infection. There is no evidence to implicate a viral or 
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FIGURE 3(b). Membrane forming wails of tubules are seen at points (arrows) to be in direct 
continuity with membrane of endoy lasmic reticulam. Central dense lamellae are visible in some 
tubules. ( x 110,000.) 


other infectious agent as the cause of ETA which vere found only in wounds and not in control 
(unwounded) skin. The work of Bariager & Swov<land (1972) supports the view that the tubules 
originate as invaginations of endoplasmic reticulura membrane and are thus most probably a host 
cell product rather than a viral inclusion. 

Our interpretation is that ETA are a consequence of endothelial damage or regeneration following 
injury as performed in this study However, this hypothesis cannot account for the pathogenesis of 
tubular aggregates in all systems; for example, in umbilical cord blood lymphocytes from infants of 
mothers with SLE, the possibility ofa Fumoral mode of induction of the aggregates has been suggested 
(Klippel ez al., 1974). 

In their description of regenerating blood vessels in healing wounds, Schoefl & Majno (1964) 
mentioned that endothelial cells possess greater Du "ts of the usual organelles including ribosomes, 
mitochondria and endoplasmic reticulum, but fewer vesicles. We found that most endothelial cells 
containing ETA also had abundan: organelles possity reflecting the regenerative process. It is notable 
that in many reports on ETA, little or ro mention is 2iven to general cytological features of endothelial 
cells. There are certain exceptions, however. In a scudy of dermatomyositis, Landry & Winkelmann 
(1972) described cytoplasmic changes in ‘inchision-positire’ cells, imcluding increased numbers of 
various organelles. These cells ‘resembled young proliferative, transforming, and undifferentiated 
cells’ whereas others ‘resembled degenerating or de-differentiating cells. . > In lupus erythematosus, 
Haustein (1973a) described cytological features of 17" A-containing endothelial cells which were quite 
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TABLE 1. Published reports on intraendothelial tubular aggregates 





Organ Disease Authors 
Skin Lupus erythematosus Norton (1969); Haas & Yunis (1970); 
Prunieras er al., (1970); Garancis et al. 
(1971); Nieland er al. (1972); Haustein 
(1973a); Berk & Blank (1974) 
Scleroderma Prunieras et al. (1972); Gyérkey et al. (1972) 
Dermatomyositis Norton er al. (1970); Prunieras et al, (1971); 
Hashimoto et al. (1971); 
Hashimoto et al. (1971); Landry & 
Winkelmann (1972); Prunieras et al. (1972) 
Warts, Bowen’s disease, 
Basal cell epithelioma Maciejewski et al. (1973) 
Degos’ disease Nishida & Howard (1968) 
Pemphigoid Macadam, Vetters & Saika (1975) 
Kidney Lupus erythematosus Gyorkey et al. (1969); Hurd er al. (1969); 
Kawano et al. (1969); Norton (1969); 
Haas & Yunis (1970); Pincus er al. (1970); 
Bloodworth A Shelp (1970); Tisher er al. 
(1971); Garancis et al. (1971); Haustein 
(1973b) 
Scleroderma Norton (1969); Györkey et al. (1972) 
Goodpasture’s syndrome Norton (1969) 
Idiopathic thrombocytopenic purpura Gyéorkey er al. (1969) 
Sjégren’s syndrome Shearn et al. (1970); Gyérkey et al. (1972) 
Lung Lupus erythematosus Fraire et al. (1971) 
Liver Lupus erythematosus Kovacs, Horvath & Warren (1972) 
Muscle Dermatomyositis Prunieras et al. (1971); Hashimoto er al, 
(1971); Norton er al. (1970) 
Lupus erythematosus Norton (1969) 
Polymyositis Györkey et al. (1972) 
Brain Herpes simplex encephalitis Baringer & Swoveland (1972) 
Synovium Rheumatoid arthritis Györkey et al. (1972) 





different from our observations in wounds. In his study, endothelial cells contained an increased 
number of multivesiculated and diffusely dense bodies (lysosomes), multiple pinocytotic vesicles, 
myelin figures and densely packed filaments—all features that may be interpreted as reflecting the 
degenerative rather than regenerative process. 

ETA have been found in clinically normal skin of patients with SLE (Garancis et al., 1971; Nieland 
et al., 1972; Haustein, 1973a) and with dermatomyositis (Prunieras et al., 1971) but we are not aware 
of reports of ETA in healthy subjects. Finding ETA in experimental wounds in healthy subjects in 
this study, therefore, may be of particular significance. The relationship between corticosteroid therapy 
and ETA has yet to be determined. Certainly most of the conditions associated with ETA are treated 
with corticosteroids but various authors mention that ETA occur irrespective of whether corti- 
costeroid treatment has been given or not (Garancis er al., 1971; Tisher et al., 1971; Nieland et al., 
1971; Haustein 1973 a, b). A comparison between the relative frequency of ETA in wounds of normal 
subjects and those in steroid-treated patients has not been attempted because of the limited number of 
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subjects investigated. Obviously it would be of consicerable interest to know the incidence of ETA in 
regenerating blood vessels in wound healing in normal subjects. A further study of this problem is 
underway. 
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SUMMARY 


In the course of evaluating the effect of different drugs on the morphology of Mycobacterium leprae 
(Edwards, Draper & Draper, 1972) and on the phagocytic cells containing these organisms (Edwards, 
1973), an unusual feature was observed in the dermal connective tissue of skin biopsies obtained from 
some of the patients. Variable amounts of an extracellular, cross-striated osmiophilic material were 
present in the dermis. 

The purpose of this communication is to describe the banded substance observed in the extra- 
cellular space of the lepromatous skin and to compare it briefly with similar substances and structures 
reported to occur elsewhere. 


MATERIALS AND METHODS 


The material for the present study consisted of thirteen skin biopsies obtained in two series 
(A & B) from six patients with leprosy. 


Series A 

Two biopsies were obtained from two patients prior to treatment for 1 year with 4, 4’-diamino- 
diphenyl sulphone (DDS) (600 mg per week); at the end of the year each patient was biopsied again. 
The tissues were fixed in buffered formaldehyde for light microscopy and post-fixed in osmic acid for 
electron microscopy. 


Series B 

A total of nine biopsies were obtained from four patients as follows: three biopsies from one patient 
(prior to and following 3 and 6 weeks treatment with rifampicin, 600 mg daily); three biopsies from a 
second patient (prior to and following 3 and 6 weeks treatment with DDS, 100 mg daily on 6 days per 
week); two biopsies from a third patient (prior to and following 6 weeks of treatment with strepto- 
mycin, 1 g daily), and one biopsy from a fourth patient following 6 weeks of treatment with thiambuto- 
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sine, 1 g weekly by injection. From this series the brapsies were bisected; one half was fixed for light 
microscopy in 4°% neutral formalm anc the other was prefixed in zs" glutaraldehyde in 0-085 M- 
cacodylate buffer, at pH 7-4 (Glawert E Taorniey, opp), fer electron microscopy. Tissues prefixed 
in glutaraldehyde were washed in 2-5°< “w/v) sucrose in cacodylate buffer at pH 7-4 and containing 
or M calcium chloride. All tissues for cleetron microscopy (rem series A and B) were fixed mr". 
OsO, in veronal buffer (Kellenberger, Ryter & Séezaud, 1858). Following fixation the tissues were 
embedded in Araldite and sectioned or ar LKB UL trateme IM. Sections 1 um thick were stained 
with toluidine blue. Ultrathin sections were stained with saturated aqueous uranyl acetate and lead 
citrate and examined in a Siemens Elmoskep ios. 

All tissues fixed for light microscopy were proce:sed by conventional techniques, embedded in 
paraffin, and 5-7 um thick sections were stained by the Triff method (Wheeler, Hamilton & Harman, 
1965) for examination. 





RESULTS 


Skin biopsies taken from lepromatous patients had thin epidermis from which the rete ridges had 
largely disappeared. The dermis was occupied by scattered areas of chronic inflammatory infiltrate 
amongst dense collagen fibres (Fig. +). The granulometa were made up largely of histiocytes and mac- 
rophages, as has been found also fy Papadimitriou & Spector (1972), containing viable and non- 
viable Mycobacterium leprae, small xumbers of fibrocvtes, mast cells, plasma cells, lymphocytes, and 


TABLE 1. Drug ‘reatment: of lepres» patients whese skim biopsies 
were examined fer the presence of long-spacing codagen 





Ameunt of 
long-spacing 
collagen seen 








‘pears after in electron 
Patient no. Drug Anen? micregraphs 
Sertes A 
15101 DDS o Nene 
I Small 
15052 DDS o Nene 
I Small 
Series B 
16308 Rifampicin o Srzall 
3 Sraall 
6 Large 
16305 DDS o None 
3 None 
6 Small 
16316 Streptomycin Oo Nene 
6 Small 
16411 Thianbutosine 6 Small 





FIGURE I. Skin biopsy from lepromatous leprosy patient showing granulomatous inflammatory 
infiltrate (G) in the dermis ( x 45). 

FIGURE 2. Electron micrograph illustrating cells of granulomatous inflammatory infiltrate amongst 
native collagen fibres (C) and long-spacing collagen (LS). Mycobacteriwn leprae (ML) in a macro- 
phage (M). Skin biopsy 6 weeks after rifampicin treatment ( x 5600). 

FIGURE 3. Electron micrograph illustrating long-spacing collagen (LS) in close proximity to the 
cellular membrane of a macrophage (M); native collagen fibres (C) of varying diameter intermingle 
with the long-spacing collagen; flocculant material (O) is also present. Skin biopsy 6 weeks after 
rifampicin treatment ( x 30,000). 

FIGURE 4. Electron micrograph showing some details of long-spacing collagen (LS); fine fibrils 
connect the cross-striations (F); native collagen fibres (C) are in apparent continuity and intermingle 
with the long-spacing collagen; deposit of fine fibrillary and flocculant material is present in the 
background ( x 30,000). 
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collagen fibres (Fig. 2). In addition, a broad-banded £abstance was observed in the extracellular space 
(Figs 3 and 4). This broad-banded material was not observed in electron micrographs is all the tissues; 
it was most abundant in the last of the three biopsies ken from the patient who was being treated with 
rifampicin. However, there was a certain amount of the troad-banded material to be seen in the biopsy 
from the same patient before treatment with rifanepicin (Table 1). The broad-banded substance 
consisted of an osmiophilic, cross-striated material, which had a periodicity of approximately 1200A, 
as compared with the periodicity of 640A of the nagwe collagen. No inrerperiod striations were ob- 
served in the banded substance, but very fine fibris connecting the cross-striations were present 
(Fig. 4). A fine fibrillary and/or flocculaat material, probably representing the ground substance, was 
also observed in the extracellular space. The deposition of the bread bands in relation to native collagen 
was variable; sometimes it was intermingled closely with native collagen fibres of various diameters, 
conveying a ladder-like appearance, and individual fibres of native collagen were in apparent con- 
tinuity with the banded material (Fig. 4). In other locations tae native collagen fibres were absent 
and the banded structures were short and rancomly sczttered. None of the banded substance seen had 
a fusiform shape. This material wa: observed often m the immediate vicinity of, and sometimes in 
close apposition to the cellular surface membrane of macrophages containing Mycobacterium leprae 
(Fig. 3). 


DISCUSSION 


The broad-banded substance observed in the granulonaatous infi!trated areas in the skin biopsies from 
lepromatous patients was comparable with those reported by a number of workers in normal tissues, 
tumours, tissue cultures and other experimental material (Table 2). In normal tissues they were ob- 
served by Jakus (1956) in Descemet’s membrare; by Cauna & Ross (1969) in Meissner’s:corpuscle; by 
Feeney (1962) in the trabecular region of the human zye; by Naumann & Wolfe (1963) in the sub- 
commissural organ in rat brain; and ty Silberberg, Silberberg & Feir (1963) in the articular cartilage of 
the mouse. 

In tumours of the nervous system they were observed by Luse (1960), Ramsay (1965), Waggener 
(1966), Poirier, Escourolle & Castaigne (1968) and by Cravioto & Lockwood (1968). 

In tissue culture of rabbit adenohypopkysis, Chatter-ee (1973) observed extracellular broad-banded 
structures, and Goldberg & Green (1964. observed them in fibroblast cultures. 

In experimental material they were observed by Pilla: (7964) in constricted nerves and by Edwards 
(personal observation, 1973) in dermal nerves following the removal of over-lying keratin. 

In our material these banded structures hed a periodicity of approximately 1200A; they were 
observed either in continuity with the native collagen fibres ot intermingled with a fine fibrillary 
material. With respect to these features they resemble similar structures reported in other studies. 
However, they differed in other aspects. Thus they were not seen as fusiform structures but as broad 
bands of varying length and width; there were no interperiod lines; and there was no spatial relation of 
this substance to cellular basement membrane, as was the case in the observations of the majority of 
workers quoted in Table 2. It has been generally assumed that these structures represent a variant 
form of long-spacing collagen, the approximate periodic: cy varying from 1000A to 1400A. At times the 
periodicity was reported to be from 770A to gsoA; passbly, the latter structures may be another 
variant form. 

It is known that tropocollagen molecules may be orier<ated differently from those of native collagen 
when factors in the micro-environmen: are changed. Long-spacing collagen has been obtained in vitro 
from native collagen extracted from tissues by experimental means (Highberger, Gross and Schmitt, 
1951) and variant forms were produced by varying the experimental conditions (Randall, 1953). It 
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was found by Robertson (1964) that many factors modified the morphology of native collagen 
in vivo; these included vitamin C deficiency, mucoproteins, polysaccharides and lipids, as well as 
endocrines (Priest, 1967). 

In the granulomata present in lepromatous leprosy there are a number of factors in the micro- 
environment which also may cause tropocollagen molecules to orient themselves differently than do 
those in native collagen, particularly when the process is characterized by the presence of cells that 
lack basement membranes. The effect of drugs may also be an important factor in the formation of the 
altered collagen. 

Thus, the formation of long-spacing collagen in living tissues is a phenomenon of considerable 
interest and worthy of further investigation. 


SUMMARY 


In the dermis of thirteen skin biopsies obtained from six leprosy patients, granulomatous inflammatory 
infiltrates were made up largely of: macrophages, with phagocytosed Mycobacterium leprae in various 
stages of degeneration; fibroblasts; plasma cells; mast cells and lymphocytes. Between these cells and 
intermingled with native collagen fibres (major periodicity: 640A) broad-banded substance was 
observed with the electron microscope. It is considered to be a variant form of long-spacing collagen 
having a major periodicity of approximately 1200A. It seems probable that the micro-environment in 
the granulomas is such that it promotes orientation of tropocollagen molecules different from that in 
native collagen. Several forms of long-spacing collagen, some with a similar periodicity, have been 
previously observed in normal tissues, cultures and tumours by other workers. 
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SUMMARY 


Three patients with extensive skin disease and liver failure are described. Two were treated with large 
amounts of topical corticosteroids and one with a small oral dose of betamethasone. The former two 
patients developed Addisonian crises when they failed to apply the topical steroids and all three 
patients developed aseptic necrosis of bone. This report emphasizes that the hazards of steroid 
therapy may be increased in patients with hepatic failure. 


The complications of steroid therapy are well known, but it is less well recognized that the hazards 
may be greater in patients with hepatic failure. We here report three patients with skin disease and 
liver failure who developed serious systemic side effects as a result of either topical steroids or a small 
dose of systemic steroids. 


CASE REPORTS 


The three patients (F.C., R.M. and J.S.) were all between As and 55 years old. The first two had had 
extensive psoriasis with intermittent erythroderma for 30 and 8 years respectively. Neither patient 
could tolerate tar or dithranol applications and consequently had applied large quantities of undiluted 
fluorinated steroids (up to 100 g per day) for 3 to 4 years. The third patient (J.S.) had had constitu- 
tional eczema for 12 years which had not responded satisfactorily to topical steroids or tar. She had 
taken a small dose of betamethasone (0-5 mg twice daily) for 6 months before she developed aseptic 
necrosis of the femoral head. 

All three patients were chronic alcoholics with hepatomegaly and two were persistently jaundiced. 
Patients F.C. and R.M. had some features of portal hypertension. Liver function tests are shown in 
Table 1. Patients F.C. and R.M. had the cutaneous complications of topical glucocorticoid therapy, 
purpura, striae and thin skin and they also had a buffalo hump and Cushingoid facies. On two 
occasions they each needed emergency admission because of malaise, drowsiness, hypotension, 
erythroderma and dehydration. Each of these episodes occurred several days after an alcoholic ‘binge’ 
when they had failed to apply topical corticosteroids for several days. The diagnosis of adrenal 
insufficiency was confirmed by the plasma electrolytes and cortisol (Table 1). It was necessary to 
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TABLE Tr I function tests 
Bilirubin Proteins SGo Alkalin Sodium* Potassium* Cortisol* 
Patient mg' albumin/globuli um thosphatas mmol/l mmol ] up ml 
10 S.A. umt 
F.C, DS | albumin 48 d 1L3RO 6:2 LA 
13 
(A 
R.M IR | albumin 7 61 124° 67 
J.S Fa Normal — — — 





Samples tasen dur ae Addisonian crisis 





FIGURE 1. Aseptic necrosis o ‘he talus in patient R.M. 
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treat the patients with cortisone acetate 25 mg twice daily for 2 weeks to control the Addisonian 
crisis. The skin was treated with topical fluorinated corticosteroids and after 2—3 weeks the erythro- 
derma had settled. All three patients also developed aseptic necrosis of either the femoral head or the 
talus (Fig. 1). 


DISCUSSION 


The liver metabolises corticosteroids (Goodman & Gilman, 1970), and patients with liver disease are 
particularly sensitive to therapy with adrenal steroids; they may show the clinical effects of over- 
dosage after quite small amounts (Sherlock, 1963). Furthermore, two of our patients had a low serum 
albumin and there is evidence that this enhances the peripheral effects of corticosteroids (Lewis er al., 
1971). Exogenous glucocorticoids suppress the pituitary—adrenal axis and in the presence of liver 
disease this suppression is therefore likely to be potentiated. In such cases failure to apply topical 
corticosteroids may result in an Addisonian crisis as happened in our two patients. 

Cirrhosis is known to be associated with aseptic necrosis (Jones, 1965; Jones & Engelman, 1967). 
The precise mechanism is still uncertain but fat emboli from the liver have been incriminated (Jones 
& Engelman, 1967). We suggest that in our patients the exogenous steroids were a contributing factor. 
The effect of steroids may be due to impaired bone remodelling (Fisher & Bickel, 1971) or to the 
production of an alteration in coagulation leading to sludging and thrombosis in an area of susceptible 
blood supply (Cosgriff, 1951). 

Clearly, liver failure is not essential to the development of these complications but we believe that it 
may increase the risk. The purpose of this report is to emphasize the possible complications which 
may follow topical corticosteroid therapy or small doses of oral steroids in the presence of coexistent 
liver disease. 
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SUMMARY 


The determination of nickel by instrumental neutron activation analysis is presented. The **Ni 
(n, p) °8Co reaction and high-resolution gamma spectroscopy were employed in these measurements. 
The nickel content of human hair was found to be more dependent upon the sex of the donor than 
upon other parameters. Mean values for males (1:01+0-23 ppm) and females (4:21+0-54 ppm) 
agreed with values for the nickel content of hair obtained by other methods in most cases. Nickel 
sensitivity was not reflected in the nickel contents of hair in the female. 


People are constantly being exposed to nickel, and nickel contact dermatitis has become an important 
problem in everyday life. In a recent study on the epidemiology of contact dermatitis in North America 
in 1972, nickel was the most common cause of contact dermatitis (Epidemiology, 1973). Workers are 
affected in many occupations; in countless others the exposure is the result of environmental con- 
tamination. In the general population, women have by far the highest incidence of contact allergy to 
nickel, and environmental exposure is responsible in a preponderance of cases. 

Hair is considered as a minor excretory organ, and its nickel content could possibly serve as a 
measure of nickel exposure and the degree of nickel sensitivity. The objective of this study was to 
measure and compare the nickel content of hair from nickel-sensitive patients and from non-sensitive 
subjects. 

Although atomic absorption techniques are capable of submicrogram sensitivity for nickel, wet 


* This research was supported in part under Grant HO 00303, National Institute for Occupational Safety and 
Health, Public Health Service, Department of Health, Education and Welfare. 


t Dr S.A.Katz, Rutgers University, Camden, New Jersey o8 102, U.S.A. Recipient of a NATO Senior Fellowship 
in Science (NSF) Award. 


t Dr H.J.M.Bowen, The University, Reading, RG 6 2AD, England. 

§ Dr J.S.Comaish, Royal Victoria Infirmary, Newcastle-Upon-Tyne, NE1 4LP, England. 

Reprint requests to: Dr M.H.Samitz, Duhring Laboratories, Hospital of the University of Pennsylvania, 
Philadelphia, Pennsylvania 19104, U.S.A. 


F 187 


188 SA. Retz st al. 





chemical manipulations are frequent!y required. stag neutron activation analysis, it is possible to 
carry out nickel determinations with entirely instramental procedures (hence, the possibilities of loss 
or contamination are minimal). The determinatier of nickel by neutron activation analysis is accom- 
plished by either the °*Ni (n, y) "Mi reaction orthe “Ni (n, p) °8Co reaction. The former reaction 
requires radiochemical separation of cickel prier to counting the 2-1 MeV from D'Ni (Bowen & 
Gibbons, 1963). The *®Ni (n, p) °*Co reaction car be made highly selective under proper conditions, 
and it is suitable for the determination of nickel by instrumental procedures. 

The °®Ni (n, p) **Co reaction has a cross section of 90 mb, and the resulting 8Co decays with a 71 
day half life emitting a 811 KeV choton (Lyon, 196; Lederer, Hollander & Perlman, 1967). Many of 
the (n, y) reactions can be inhibited by shielding the sample with cadmium during radioactivation. 
Cadmium foil of os mm thickness efficiently absecbs neutrons of less than oz eV, and it has little 
effect on the (n, p) reactions (Moses, 1964). Hence, saraples radioactavated under cadmium foil yield 
less complex gamma spectra. By careful control of the activation time and cooling period, a high degree 
of selectivity for nickel can be ackueved. The majer .nterference in the gamma spectrum is due to the 
"Pe (n, p) *4Mn reaction. The 835 KeV photon fram “*Mn, however, is readily distinguished from 
the 811 KeV photon of *8Co by measurement en a tgb resolution Ge (Li) detector. 

A standard nickel solution containing 100 pg Ni æl was prepared from Matthey ‘Specpure’ NiO. 
Nickel standards for each set of samples were preperec by pipetting dilutions of this solution on to 
pieces of polyethylene sheet, evaporating to dryness under a heat lamp, and heat sealing the sheets 
with the NiO residues into small iengths of ‘lay-flie’ palyethylene tubing. 

Hair samples were collected from forr-five subjecss (24 male, 21 female; 38 non-sensitive, 7 nickel- 
sensitive) by cutting with stainless steel scissors. (Nocke! sensitivity was established by patch testing 
with 215°% aqueous nickel sulphate.) The samples were individually washed in ether and then in 
demineralized water. The ends weve trimmed with clastic scissors to remove possible contamination 
induced in the initial cutting. Weighed hair samples : 500 mg-1g) were sealed in individual lengths of 
polyethylene tubing. Standards (o 3-5 g Ni) were similarly sealed in polyethylene tubing. Samples 
and standards were packed into pelyethvlene tubes i1 m x3 im) lined with cylinders formed from 
os mm cadmium sheet. Discs formed frem this shez: covered the tops and bottoms of the cylinders. 

Radioactivation was carried out in the 270° vertices! tube at the side of the core of the roo KW 
Consort Reactor Mark II at the University of London Reactor Centre. At this position, the thermal 
flux is 1 x 10'? n/cm? s, and the fast fux is 2 x to ° nam" $. The duration of radioactivation was 20-22 
h. 

Following radioactivation, the samples and standards were allowed to cool for 14 days. During this 
time, short-lived species decayed to a point where they contributed little to the radioactivity of the 
sample. 

Counting was carried out on a 30 cm? Ge (Li) detector having e", efficiency and 2:1 KeV resolution 
coupled to a 8192 channel memory unit. Data were “rarsferred to magnetic tape and evaluated by 
computer at the University of London. The programme mcluded the determination of the 811 KeV 
photopeak by the Covell (1954) method. Samples and standards were counted for 4096 s live time 
using the automatic 12-position sample changer at the University of London Reactor Centre. 

Hair samples from the 45 subjecis were analyzed for nickel by the procedures outlined above. 
Histographic presentation of the resalts (Fig. 1) disciæsed two distinct sets: one ranging from 0-75 
to 1-50 ppm Ni and the other rangimg from 3-00 to 5:253 ppm Ni. Mean values were ter (s.d., 0:23) 
and 4:21 (s.d., 054) respectively. Only the sex of the subject could be correlated with this bimodal 
distribution: males corresponding to the former and females to the latter. No relationships between 
age, nickel exposure or nickel sensitivity could be estaclished. The hair samples of the seven nickel 
sensitive subjects, all of whom were temale, had a meas value of 4:53 fei, 0-46) ppm Ni while hair 
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FIGURE I. Distribution of nickel in human hair. 


samples from the non-sensitive female subjects had a mean value of 4-05 (s.d., 0°59) ppm Ni. The 
Student’s ¢ and the probability of the difference between the mean values being due to chance are 
1-88 and >0-05 respectively. Consequently, there is no significant difference between the mean 
values, and the nickel content of hair cannot serve as an indicator of the degree of sensitivity. 

Significant differences between the nickel contents of hair from the male and that of the female have 
been reported by Schroeder & Nason (1969). Their analyses were performed by atomic absorption 
spectrometry, and their sample population was some four times larger than ours. Our mean values 
tend to be greater than theirs. The difference in nickel content of male and female hair is not as 
pronounced in the values reported by Eads & Lambdin (1973). They measured the nickel contents of 
hair samples from ninety-nine subjects by atomic absorption spectrometry and reported higher mean 
values for males and lower mean values for females than those reported by Schroeder & Nason 
(1969) and those found by us. Yurachek, Clemena & Harrison (1969) have analyzed human hair by 
spark source mass spectrometry. They have reported nickel levels for only two samples. While none 
of these other studies attempted to correlate the nickel contents of hair with nickel sensitivity, they 
do show mean values in fair agreement with our results. Nechay & Sunderman (1973), however, have 
reported that there was no significant difference in the nickel content of hair from the male and that 
from the female. They measured the nickel contents of twenty hair samples (13 male, 7 female) 
by atomic absorption spectrometry, and they found a mean value of 0:22 ppm Ni (s.d., 0-08 ppm Ni). 

Mean values reported by others are compared with our results in Table 1. 

From the work of others (Schroeder & Nason, 1969; Eads & Lambdin, 1973; Yurachek et al., 


TABLE I. Nickel levels in human hair according to sex 





Male Female 
(ppm) (ppm) 





Schroeder & Nason (1969) 0-98 0°15 3°96 + 1:06 


Eads & Lambdin (1973) rg 34 
Yurachek et al. (1969) o-45* 3°4* 
Nechay & Sunderman (1973) 0°24 +0009 G19 +0°04 
This work 
Nonsensitive subjects TOI+0°23 4:05 +059 
Nickel-sensitive subjects 4°§3 +046 





* Sex of subject not indicated. 
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1969) as well as from our own messurercents, we cechai that there s a significant difference between 
the nickel content cf hair from the human male anc that of the female. Furthermore, our work 
demonstrates that nickel sensitivity is not reflected =: Je nieke! contents of hair in the female. 
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SUMMARY 


The relative importance of the environment versus the physiology of the host in the control of Gram 
negative bacteria on skin has been examined by two experimental designs. 

(1) The changes in incidence of Gram negative carriage from three skin sites in a climate controlled 
chamber at 35°C and 90%, humidity for 64 h were determined. Following 2 weeks of tetracycline 
treatment the above experiment was repeated. High temperatures and humidity increased the overall 
frequency of isolation of Gram negative bacteria although there were individual differences. This 
effect was reversed 24 h after a return to the natural environment. Tetracycline inhibited the increase 
in isolation of Gram negative organisms in six subjects, enhanced it in three and had no effect on 
one subject. Gram negative populations were less than 10 colony forming units/cm? of skin in most in- 
stances but ranged up to 10,000/cm’ skin. No residual effect occurred after return to natural environ- 
ment and at no time was there a loss of normal flora. 

(2) Klebsiella pneumoniae, Proteus vulgaris and Pseudomonas aeruginosa were inoculated on normal 
skin of ten volunteers and survival determined during a 24 h period. Viability was lost between 2 and 
6 h on most subjects as compared to 24 h or longer for K. Pnewmoniae and P. vulgaris on an inert surface 
and between 8 and 24 h for Ps. aeruginosa. It was concluded that extremes of environment can affect 
Gram negative skin carriage but under normal conditions in healthy individuals there is evidence of 
physiological control of Gram negative flora. 


On normal skin in healthy individuals, Gram negative bacteria occur only as transients and in low 
populations (Marples, 1965). This has been attributed to the degree of moisture on the skin, since 
these organisms are particularly sensitive to desiccation (Lowbury & Fox, 1953), thus emphasizing 
the role of the environment as a controlling factor as opposed to the physiology of the host. In an 
earlier study on the microbial flora of the skin of leukaemia patients (McBride et al., 1974), a high 
frequency of isolation of Gram negative bacteria occurred in patients who had received neither anti- 
biotic nor antileukaemic therapy of any kind. These results suggested that the disease process may be 
responsible for changes in the physiology of the skin resulting in an alteration of the biochemical 
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environment, thus permitting surviva or a carrier state of Gram negative bacteria. This theory has 
been postulated for other patholegical conditiens sach as diabetes (Smith, O’Conner & Willis, 1966) 
although this has not been substantiated (Somerville & Lancaster-Smith, 1973) and in critically- 
ill patients (Stratford et al., 1968) ven though the chaages in the skin have not been defined. The use 
of antibiotics has also been considered as a factor causing a suppress’oa of the normal Gram positive 
microflora thus permitting the emergeace of Gram negatives “Sprunt & Redman, 1968; Leyden et al., 
1973). 

In view of the increased prevalence of infections caused by Gram negative bacteria, a re-examination 
of the factors which have been postulated as determinants for the survival of these organisms on skin 
is timely. Two approaches have been used in this de to establish the relative importance of en- 
vironment versus the physiology of the host in maireaiaing a predommantly Gram pesitive skin flora. 
First, data collected from a previous study examining the effects of sigh temperature and humidity 
environments combined with antbiotics on the skin flora have been reviewed retrospectively to 
determine whether it is possible to induce a Gram negstive carrier state in normal subjects. Secondly, 
viability of artificially inoculated Gram negative bacteria on normal skin has been determined and 
compared with that onan inert surface tc indicate facters-other than des:ccation whereby Gram negative 
bacteria are controlled on the skin surface. 


MATERIALS AND METHODS 


Experimental design, Ten male wolurtzers between the ages of 20 and 45 years wearing outdoor 
clothes were housed in a climate-coutroled chamber #1 25°C and 90%, umidity for 64 h during which 
time only hand washing was permittec. Four days after their return to the natural environment, 
the volunteers were treated with 500 mg of tetracyclise per day for 2 weeks when they re-entered the 
climate controlled chamber as deseribec above. 


Sampling procedure. Bacterial cultures were taken from the interscapular area of the back, from the 
groin at a point 2/3 of the distance froma the anterior superior iliac star to the pubic tubercle, and 
from the soles. Scrubs were taken upor entering the chamber, after #5 h in the experimental con- 
ditions and prior to leaving after 64 h. Follow-up cultures were taker. from the same areas after 24 
and 96 h in the natural environment. Duplicate cultuces were taken from the right and left sides 
of the body by scrubbing 16 cm” areas, defined by sterile templates. with calcium alginate swabs 
moistened in phosphate buffered saline pH 7-2 contacniag ot", Triton x 100. Swabs were returned 
to 3 ml of collecting medium and shaken for ro min em a wrist action shaker. 


Bacterial techniques. 0-25 ml of each saub sample was inoculated ond Casman’s sheep blood agar 
and incubated at 31°C for 2 days for identification of the normal flora and Gram negative bacteria. 
Routine diagnostic techniques were usec “cr identificatian (Cowen & Steel, 1965). 


Survival of artificially inoculated eacteriz on skim. Ten male or female volunteers between the ages 
of 20 and A0 years who did not use antibecterial soaps were used for these experiments. Overnight 
tryptic soy broth (Difco) cultures of Proves vulgaris ATCC 6386, Feeadomonas aeruginosa 14207 
and Klebsiella pneumoniae ATCC 23257 were centrifuged, washed twice in phosphate buffered saline 
pH 7-2 and resuspended in 1-0 ml of buffer contaming 217. Tween 80. Tween 80 was used to lower 
the surface tension of the solution allowiag it to spread evenly on thz surface and permit drying 
within 2 min. 0:05 ml was dropped aad spread on delinzeted areas on tke skin of the forearm and air 
dried. The areas were sampled at the iollowing times: o. 2.4, 6, 8 and 24 h, using a modification of the 


Control of Gram negative bacteria on skin 193 


Pachtman cup scrubbing method with 1 ml of phosphate buffered saline (Shaw et al., 1970). Washings 
were appropriately diluted, plated on tryptic soy-agar (Difco) using a drop plate method, incubated 
for 24 h and counted. Gram negative populations were calculated per cm? skin and converted to log 
values. Preparation of cultures for controls was carried out in the same way, but they were in- 
oculated into 13 x 100 mm glass tubes and dried under a stream of air which caused the suspension to 
disperse and dry as a film over the surface of the tube within 2 min. Films were rehydrated using 1 
mi of buffer, shaken in a Vortex junior mixer, diluted and plated as described above. 


RESULTS 


Changes in the frequency of isolation of Gram negative bacteria with increased temperature and 
humidity. Table 1 shows the changes in frequency of isolation of Gram negative bacteria on the 
skin of ten subjects during 64 h at 35°C and 90°% humidity. On entering the climate control chamber 
it can be seen that two of the ten subjects had Gram negative bacteria on their skin and these were on 


TABLE 1. Changes in the frequency of isolation of Gram negative 
bacteria isolated from skin with increased temperature and 
humidity 





Site No. subjects/ro with Gram neg. bacteria 
cultured ` 





Time at 35°C, 90°% humidity Natural environment 


o ish 64h r day 4 day 
Back 2(0o)* 6(3) 7 (6) 1 (3) 1 (1) 
Feet o (1) 3@) 40) 2 (1) o (0) 
Groin o (1) 2 (3) 1 (1) o (0) o (1) 





*( ) after tetracycline treatment, 


the back. After 15 h at increased temperature and humidity, the frequency of isolation on the back 
increased to 6 and on the groin and feet to 3 and 2 respectively. After 64 h the frequency of isolation 
increased slightly, seven out of ten subjects had Gram negatives on their back and four of the ten had 
them on their feet. The groin showed no response. 24 h after return to the natural environment, the 
frequency of isolation of Gram negative bacteria declined to near normal values and after 4 days only 
one subject of the ten harboured Gram negative bacteria on all sites cultured. Thus it can be seen that 
a moist warm environment causes an increase in the frequency of isolation of Gram negative bacteria 
on the skin, A return to the natural environment however, very quickly eliminates this effect. The 
back was the anatomical site where most of the Gram negative bacteria were found and where the 
effect was most marked. Little change was noted on the feet and the groin, perhaps because these areas 
are already moist and warm. 

The frequency of isolation of Gram negative bacteria from skin after these same individuals were 
treated with tetracycline is also shown in Table 1. The antibiotic appears partially to control the 
increased frequency of isolation of Gram negatives caused by the increase in temperature and humidity. 
The incidence was too low, however, to determine the statistical significance. Of particular interest is 
the fact that there was no residual effect from antibiotic treatment, i.e. return to the natural environ- 
ment resulted in a decreased incidence of Gram negative bacteria which by the 4th day (post chamber) 
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was at the pre-chamber level. it s alse important t nete that at no time was there a decrease of normal 
flora. 

Table 2 shows the frequency o" isolation of different genera sf Grat: negative bacteria occurring with 
increased temperature and humidity. At each cul mre period, a total of 60 cultures was obtained from 
the ten subjects. Prior to tetracycline therapy, "ze species appead to predominate: Enterobacter 


TABLE 2. Gram negative bacteia isolated «th increased temperature and humidity and 
tetros vecine 





a 


a -®0lates in £o cultures 





Species Time at 350, 95% hunexiity Nacural environment 





o isa SA h 1 day 4 day Total 





CS "eg C Te C Te GC Te C Te E Te 





Enterobacter r7 © 5 C7 Io $3 33 5 o o 20 15 
Herellea o 73 67 67 s ao 33 o ry ory 2 16:7 
Providencia o o 67 o E 7, i o r7 D7 to 34 
Mima 17 o 1-7 7 oe 17 I7 o re] oO 7 33 
Klebsiella o o Lo Pä IT 33 #29 ie © r3 33 I0 
Ps. aeruginosa o o o o o ə r7 o o o I7 o 
Total 23 A3 267 133 232 Ð 5 67 33 33 





* ©, control untreated. * Te, tetracycline treated. 


Spp., Herellea vaginicola and Providercia spp. Fo..owing tetracyclire therapy, two of these, Entero- 
bacter and Herellea vaginicola persisted but Providencia spp. we mostly eliminated. Klebsiella 
pneumoniae was the only species to show an incressed incidence wit= tetracycline treatment. Pseudo- 
monas aeruginosa was isolated cp — once im 300 culzures indicating a «ery low incidence in the normal 
population, as was observed in the ear ier study (McBride et cl., 1972). 

The results, when viewed collectively, indicate “hat tetracycline ean partially control the increase 
of Gram negatives with increased temperature amı! humidity. If the results from each subject are 
examined individually one cam see ‘iffzrent effects. Fig. £ shows changes in the frequency of 
isolation of Gram negative bacteria from two incr:duais: Subject é shows the expected response to 


Ssudject & Subject 5 
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FIGURE 1. Individual changes in namters of Gram aegative isolates with increased temperature, 
humidity, and tetracycline. 
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tetracycline treatment; after antibiotic treatment the prevalence of Gram negative isolation fell. The 
reverse observation is shown with subject 5. Here during the period of the climate control chamber 
the number of Gram negative species increased after tetracycline treatment as compared with the 
control period. These two examples are extremes of the response to tetracycline treatment with in- 
creased temperature and humidity. Six of the ten subjects studied showed a decline in the number of 
isolates of Gram negative bacteria after tetracycline treatment, three showed the reverse response, and 
one subject in the group was completely unresponsive to the antibiotic. It was concluded therefore 
that while an increase in temperature and humidity can cause an increase in the isolation of Gram 
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FIGURE 2. A comparison of total bacterial populations and Gram negative populations on the back 
in a high temperature and humidity environment with and without tetracycline. 
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FIGURE 3. A comparison of total bacterial populations and Gram negative populations on. the 
groin in a high temperature and humidity environment with and without tetracycline. 
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negative bacteria from skin and tetracycline appear: to mhibit this activity slightly, in actual fact each 
individual reacts differently to this ferm of treatseert. It may not be possible to determine prior to 
antibiotic treatment which subjects may respend adversely. 

Comparisons between the total bacterial populazers end Gram negative populatiens from the three 
anatomical sites studied during this experiment are shown in Figs 2-4. The total bacterial populations 
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FIGURE A. A comparison of total bacterial pepule>ors and gram negative populations on the feet 
in a high temperature and humidity environment with end without tetracycline. 


increased, with statistical significance, with increasec temperature and humidity on the back and groin. 
The bacterial populations on the feet were greater then or the other twesites and did not react in this 
way, presumably due to occlusion. Tetracycline treatment did not resultin any statistically significant 
decrease in total populations from che control period. The Gram negative populations were in nearly 
all instances considerably lower then the total populations and only rarely were greater than 10/cm? 
of skin. The higher populations were mostly fund with mcreased temperature and humidity. In 
order to understand the factors responsible for rare negative population increases it is necessary to 
follow each subject individually. Table 3 shows the chaages in Gram negative populations in the 
subjects whose populations exceeded 19 organisms per cn’ of skin, Again the individuality of the 
Jesponse to increases in temperature and humidity «ceccmoaniec by tetracycline therapy is apparent. 
Gram negative populations on the back of Subiect 2. cor example, were eliminated by tetracycline 
therapy while the antibiotic had the reverse effecton Subyect 4 who was carrying Klebsieila pneumoniae. 

In a number of subjects, high populations of Gram: segarives appeared in a random fashion or were 
higher after 15 h in a high temperature anc humidity sevirenmen: than at63 h, e.g. the back of subject 
5. Similarly there were differences detwe2n skin sites. eny subject 1 had higher populations on all 
sites cultured. Hence it would seem that there are over fectors affecting Gram negative population 
levels besides an increase in temperature and humid=v 









Survival of Gram negative bacieria.on nermal skin, Taree species—K. pneumoniae, Ps, aeruginosa and 
P. vulgaris—were chosen for this study because they are rarely isolated from normal skin. The survival 
of these species on normal skin is shown ia Fig. 5 and con-pered with their disappearance from an inert 
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TABLE 3. Changes in Gram negative populations at 35°C and 95°%, humidity with and 
without tetracycline treatment 











Subject Log colony forming units Gram negative bacteria/cm? skin 
no. 
Time at 35°C, 95° humidity Natural environment 
o ish 63h 1 day 4 day 





Back 
I <0 0 <ro o o 22 o o o 
2 o o r2 o <1-0 o o o <1'0 o 
A o o o 35 to 42 <ro io o o 
5 o o 32 CA o — LO o o o o 
7 <ro o r5 o <1-0 o o o o <ro 
Groin 
I o o 22 o o o o o o o 
5 o o o o 4:0 2'0 o o o o 
6 o o 2t to 24 o o o o o 
8 o o o o r9 o o 35 o o 
10 o AO o o o o IO o o o 
Feet 
H o o 48 o oO o o o o oO 
2 o o o o o 20 o o o o 


* C, control untreated; + Te, tetracycline treated, 
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FIGURE §. Survival of Gram negative bacteria on normal skin. 
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surface. K. pneumoniae proved t be the most resietant +o desiccation on the skin. Populations declined 
rapidly during the first 2 h from the iritial log value of 9-28/em? of skin 2 h after inoculation to 3:23/cm* 
(1-9 x 10° to 1-6 x 103 bacteria am? of skin). Teater the decline was less rapid, but at the end of 
8 h only one subject was found t be carrying K. awewroniae and at 24 h this organism was not isolated 
from any of the subjects. By com parison, bacterie inoeulated on an inert surface maintained viability 
up to 24 h in considerably higher populations. surviral of P. vuigaris was comparable to that of K. 
pneumoniae with the exception that the decline in gopulations on skin was even more rapid. At the end 
of 4h only three of the ten subjects had the organiszs oa their skin and only one after 6 h. Ps. aeruginosa 
proved to be the most susceptibie of all the species tested. Two hotrs after inoculation only five sub- 
jects were found te carry the organism and mone were carriers after 4 h. Ps. aeruginosa on an inert 
surface also proved to be more *uscertible te desccation and survived in lower pepulations and for 
a shorter period of time than the ather two species estec. There was a continual loss in viability during 
the 8 h sampling period with ne recovery at 24 2 unlike P. vulgaris and K. pneumoniae. Individual 
differences were noted in self disinfecting activi of the skin as shown in Table 4, where the time 
interval for loss of Gram negatives can be seem te sary as much as 6 h between subjects. 









TABLI 4. Survival times of artificially inoculated 
Gram negative Dactetia on skin 


No. subjeers/ ro with Gram negatives 








Species aac S 
Tare after inoculation 
o ER 4h 6h 8h 
K. pueumoriae 0 E 8 6 I 
P. snivaris 10 E 3 I o 
Ps. aviaginesa IC 5 o o o 


DESCUSS baw 


The control of the microbial ficra of the skin eEcitesi a great deal of interest and speculation among the 
early workers in the field of skin miczcbiology. Im a taerough review of the early work Burtenshaw 
(1948) concluded that evidence exists for the presexce of a self-disinfecting activity of the skin with the 
following contributing factors: desiccation, aeidits. farry acids and ‘other ill-defined agents’. Since 
that time the effect of acidity as an antibacterial agent as not been substantiated because most skin 
bacteria can proliferate over a wide pH range (Pillseurv & Rebell, 1952). The role of skin lipids in the 
control of Gram positive populations rst describec. bv Burtenshaw (1942) bas been substantiated by 
others (Ricketts, Squire & Topley, 1951, Aly et æ”, 1972), but has little effect on Gram negatives. 
Desiccation has been postulated as the major facter in tke control of these species. Studies by Rebell 
et al. (1950) on a comparison of be survival of gam negative species on skin and on glass surfaces 
showed survival times of less than 2c min with re differences between the two surfaces. The dis- 
crepancies between their results and those we have repcrted kere may be attributed to the fact that 
desoxycholate media were usec for the recovery of the crganisms. In a preliminary study on plating 
media for these experiments we found commercially prepared desoxycholate media inhibitory to 
Gram negative bacteria after they had been dried. 

The results recorded by Petit & Lewbury (1968) are in accordance with our findings. While only 
a small percentage of the initia! incculacion survives ng, the remaining bacteria are resistant to this 
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effect and survive. Many factors may contribute to the discrepancies between experimental results, 
these include variability between strains which has been demonstrated by Lowbury & Fox (1953), 
inoculation size and methods of recovery. While there are considerable differences in populations after 
drying, the important finding is the differences in the length of time of survival between skin and an 
inert surface. The rapid disappearance from skin must be attributed to some intrinsic character of 
normal skin. 

The results presented here point to the fact that while extremes of environment can cause temporary 
changes in skin carriage of Gram negative bacteria, control of skin flora has a predominately physio- 
logical basis, the factors for which have yet to be identified. 
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SUMMARY 


A preliminary report is presented on the use of multiple intradermal injections of absolute alcohol in 
the treatment of intractable pruritus vulvae. Twenty-five patients were followed up for over I year, 
and of these six (24°) were cured, and thirteen (52°%) showed marked symptomatic improvement. 


Pruritus caused by benign lesions of the vulval epithelium is commonly a difficult and persistent 
problem for the gynaecologist. Often a vicious cycle of symptoms develops. The more a woman 
scratches, the more she itches, the vulval skin becoming progressively more traumatized and inflamed. 
In an effort to interrupt this cycle, we have treated over thirty patients by the method described by 
Woodruff & Thompson (1972) using multiple intradermal injections of absolute alcohol. 
Twenty-five of these patients have been followed up for over a year. 


PATIENTS AND METHOD 


Patients treated were aged 30 to 77 years (mean age 59°8 years); all but two were postmenopausal. 
Pruritus was the main and often the only symptom although two patients also suffered from dyspare- 
unia. No patient with pain as her primary symptom was included in this series. Women were only 
selected for study if their symptoms had been present for over a year and had not responded to stand- 
ard therapeutic measures, including topical steroid applications, psychotropic therapy, and in nine 
cases simple vulvectomy. 

Local infectious processes such as trichomoniasis and candidiasis were excluded in all cases, and 
in careful history-taking and general examination search was made for causes such as systemic disease, 
other skin diseases, the application of local irritants (Ward & Sutherst, 1973) and the use of unsuitable 
underclothing (McFarlane, 1973; Strunin, 1973). 

Vulval biopsy was performed in all patients prior to treatment. Histological examination showed 
lichen sclerosus et atrophicus (LSA) in thirteen cases, chronic dermatitis with a varying degree of 
hyperkeratosis in eleven cases, and in one case normal vulval skin (Table 1). 

Under general anaesthesia the ano-genital area was marked out with ink in one centimetre squares 


Present addresses: * Consultant Gynaecologist, Manor Hospital, Walsall. + Senior Lecturer, Department of 
Obstetrics and Gynaecology, University of Liverpool. 
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TABLE © Symptomatic response sf patients to treatment 





Duration of 





Case Age symptoms Zestolegy Results of alcohol treatment 
no. {years} 
I 59 3 LSA Cured 
2 55 13 LSA Marked improvement 
3 7I 2° Chrosac dermatitis Cured 
4 65 Ss Chrosac dermatitis Marked improvement 
5 40 I LS Marked improvement 
6 52 4* Chro: dermatitis No improvement 
7 64 16* LS Marked improvement 
8 74 2 L.S.A Marked improvement 
9 44 8 L.S.4. Marked improvement 
10 ke 3 Chrome dermatitis No improvement 
II 30 I Chros«: dermatitis Slight improvement 
12 70 (A Chrome dermatitis Cured 
13 58 I L.S.A. Slight improvement 
I4 57 6* L.S.A Cured 
15 58 10* L.S.A. Marked improvement 
16 60 3 L.S.A. Marked improvement 
17 53 10 Chrors dermatitis Marked improvement 
18 64 10 Chronic dermatitis Cured 
19 67 2 Norma histology No improvement 
20 64 13 L.S.A Marked improvement 
2I 71 I Chroraz dermatitis Marked improvement 
22 52 5* Chronic. dermatitis Slight improvement 
23 57 15 Chronis dermatitis Cured 
24 o 10 LSA Marked improvement 
25 63 4* L.S.A. Marked improvement 








* Indicates previæzs vu-vectomy. 


(Fig. 1). At each line intersection 0-1-3-2 ml of abselute alcohol was injected intradermally. A fine 
25 gauge 15 mm needle was used, the point being «directed to the deeper part of the dermis (i.e. 
about 5-6 mm below the skin surface). Alcohol is well known for its ability to cause skin necrosis, 
and care was taken to inject neithertoo superficially, whick may produce small blisters, nor too deeply, 
which may cause areas of cellulitis or focal sloughing Woodruff & Thompson, 1972). However, these 
complications can be avoided by cirecting careful a@tention to technique. 

Most patients developed some degree of post-operative discomfort, but this was relieved by mild 
analgesics in all cases. Each patient was able to leave hospital en the Ist or 2nd post-operative day. 
All patients experienced local swelling for 2-3 wee: after therapy, and skin sensation was lost for 
up to 2 months. Explanation of the operation to the patient allayed any anxiety these side effects 
might have caused. 


RESUETS 


Table 1 shows the response of patients to treatment. Of the twenty-five patients, six (24°”) were 


cured and required no further treatment az all. Thirteen patients (52°<) showed marked improvement. 
These needed only very occasioma! topical steroid «polications to keep them symptom free. Three 
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FIGURE 1. The vulva is marked out with ink in 1 cm squares. Injections are made at each line 
intersection. 


patients (12%) said they were better but still had some pruritus, and applied topical steroids regularly. 
In three patients (12%) treatment with alcohol injections had no effect. Two of these were badly 
controlled diabetics, and it was felt that this was largely responsible for their poor response. Two 
patients developed superficial skin blistering, and one developed mild cellulitis which resolved 
spontaneously. 


d DISCUSSION 


Many methods are employed in the treatment of pruritus vulvae, but sometimes fail. Topical applica- 
tion of local anaesthetics, steroids, oestrogen and testosterone commonly provide only temporary 
relief. There is often a psychological element in the aetiology, but psychiatric assessment and inter- 
view, and therapy with psychotropic drugs do not always provide much benefit. 

The prolonged dampness associated with modern female underwear, antiseptics and detergents 
added to bath water, and vaginal deodorants and anti-perspirants, all aggravate the condition 
(McFarlane, 1973; Strunin, 1973; Ward & Sutherst, 1973). 

When all else fails recourse is often taken to surgery, but even the ablative procedure of vulvectomy 
does not necessarily cure the condition (nine of this series of patients had had simple vulvectomy 
performed previously). 
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The denervation operation described by Merimg (1952), is an alternative surgical approach, but 
again may be regarded as a majer procedure, and we believe a symptom such as pruritus ought to be 
amenable to more simple treatment. 

Intradermal injection of alcohol offers a ferm of therapy intermediate between local medication 
and major surgery; its aim is to provide temporas? loss of sensation to the affected area and thereby 
break the cycle of symptoms. When skin sensation does return it does so without pruritus because 
the vicious circle has been broken. 

Complications of the treatment are few, are eas: y treated, and time in hospital is short. 

We appreciate that a controlled double-blind eal on this method of treatment is necessary, and 
this is currently being undertaken. 
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SUMMARY 


Progressive simplification of dithranol therapy has made treatment at home more acceptable. This 
has included omitting ultra-violet light, talc and dressings, and substituting an ordinary bath instead 
of one containing tar. A stiffened dithranol 0.5° ointment was found to be slightly more effective 
than the best paste hitherto employed. It was also very much easier to use. 


In spite of the staining it produces, dithranol has been the mainstay in the physical treatment of 
psoriasis in Lancaster since 1953. This has been on an in-patient basis for geographical reasons and so 
that patients can be more readily observed and trained by available staff. Despite concentrating so 
much on one form of therapy it had not been possible to persuade many patients to restart their treat- 
ment at home when they had been unfortunate enough to relapse. It was observed that the incon- 
venience of the ‘tar’ bath and ultra-violet light was often used as an excuse for abandoning treatment; 
in addition there was difficulty in obtaining and using paste, powder and dressings and the time that 
was involved. This paper describes how the regime has been progressively simplified in an attempt to 
make home treatment possible and more acceptable. 


MATERIALS AND METHODS 


183 consecutive non-pustular non-exfoliative in-patients were studied personally over a 3-year- 
period from 1968. Pastes were made from the same batches of ingredients. Only trained staff were 
employed, and patients were allocated so that one person did most of the treatment. Frequent checks 
were made to see that the treatment was kept constant; complete clearance was the only criterion for 
cessation of therapy throughout. Assessment by a concurrent trial was rejected, as it would be impossible 
to exclude staff and patient bias, and could not be carried out on a ‘blind’ basis because of the mat- 
erials used. The following method was therefore adopted: halfway through the assessment the ultra- 
violet light was stopped and the tar omitted from the bath. Whilst being prepared for a longer initial 
treatment time, it was thought that patients would realize it was the dithranol that was effective and 
would use it for relapses. In any event there would be considerable saving in treatment effort, time and 
expense. The results were unexpected, and more than justified the progressive simplification. 


Experiment 1. (Omission of ultra-violet light and tar bath) 
The paste had been standardized after demonstrating by double blind experiments that the addition 
* Based on papers given to the Dowling Club in Lancaster and Holland 1973/4. 
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of 15% hard paraffin gave the best results, the ditkrarol being used at.c-5°,, for most patients (Seville, 
1966). The response then depends on the number ef applications per week, and it was found on 
average that there were 1-5 rest cays. A mean figare of 19 treatment days followed the use of sun- 
light and tar baths, but withow: them it was 14-4 days; this result is not significant (P> 0-2). 
MacLennan & Hellier’s (1961) trestment time was 1-2 days based ona 5-day week. It is interesting that 
it was only possible to approach this figure when the sunlight and tar baths were omitted. The current 
series was therefore broken down ‘urther. Patients were paired on the basis of age, sex, extent and act- 
ivity of the eruption, and number znd type of at ops, As is shown ia Fig. 1, there is still the same 
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FIGURE I. Time for clearing of psoriasis using ditramol with or without u.v. light and tar baths. 


tendency for slight reduction witheut ultra-violet ligt and tar baths, but again it is not statistically 
significant. A 3-year follow-up was then carried out to see if there was any difference in the rate of 
relapse between the two treatments , there was a very sight tendency for patients treated with sun- 
light and tar baths to relapse more quickly. 


Comment. It is not possible to explain why there is + cendency for the patients who were not treated 
with sunlight and tar baths to clear more quickly and «> rzmain so for slightly longer periods. The use 
of stiff 0.5%% dithranol from the onset was introduced in 1960; st is very doubtful if there was any im- . 
provement in the method during the 3 years from 19% in view of the precautions already described. 

These findings certainly confirm those of Young (1379) who, using the different method of direct 
comparison, was not able to demonstrate any advantage from ultra-violet light and the tar bath. 








Experiment II. (Improving the base for the dithranal) 

From the experience with pastes it wes thought that any base for the dithranol that could be used more 
easily at home would stiil have to be stiff te be effective. Equal quantities of hard and soft paraffin B.P. 
were prepared with 2-574, chloroform as a dispersant for the o-5’¢dithranol. Salicylic acid 2%% was 
added for this assessment as it is present in Lassar’s paste. As one of the preparations was a stiff 
ointment and the other a stiff paste, it was mot possible te have a complete double blind comparison, but 
the method was otherwise as previeasly described (Goraish, Smith & Seville, 1971). Seventy-two 
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patients were assessed; twenty responded equally, the paste was better in twenty-two but in thirty the 
ointment was better. 


Comment. The slight tendency for the ointment to be better (P=o0-25) is surprising as it is not 
as stiff as the paste. Its advantages were that it was much easier and quicker to apply, there was no need 
to break down the cohesion by hand, much less was required, and it did not need removing with oil 
before bathing. Milling was not necessary, and it was much easier to prepare. Following the above re- 
sults the ointment was prescribed for thirteen consecutive out-patients previously treated with paste 
at home. All preferred it, found it more effective, and commented that it did not drop on to and ruin 
the bedroom carpets. The most important result was that they were actually doing their treatment. 


Experiment III. (The role of dressings and powder) 

All the thirteen out-patients just mentioned had adopted the suggestion of treatment at night-time, 
followed by wearing old pyjamas; only one applied dressings and two used powder. The need for 
dressings and powder was therefore assessed on eight consecutive in-patients, but the advantage was 
obvious in all. 


Comment. The use of dressings and powder has been retained for in-patients to date, and reserved 
for out-patients who spread their ointment while scratching. Incidentally Young (1970) and Harris 
(1972) have discontinued them, but those workers were using pastes. 


Details of the dithranol ointment 

Salicylic acid is needed in the prescription as was shown by a double blind trial, comparing a 9-month- 
old ointment containing 2%, and a fresh batch made without it. The first four consecutive patients 
responded better to the fresh ointment. By then 6 weeks had elapsed, and the remaining twelve patients 
with one exception responded better on the salicylic acid side. The last-mentioned result is significant 
(P = 0-006) but applies only to part of the trial. Determining the optimum strength with regard to 
protection of the dithranol and clinical efficacy is the subject of work to be submitted (Bellis, Seville & 
Smith, 1975). Salicylic acid at 0.5° strength seems satisfactory, as an ointment stored on hot pipes for 
4 months, a destructive procedure for pastes, was as effective as fresh material in twelve patients. This 
strength has the advantage that it can be readily dispersed with the dithranol in chloroform as follows: 


Dithranol o5% Note for Pharmacist: Heat paraffins until just melted. 
Salicylic acid os, Triturate until smooth and brilliant white, 38°C. Add 
Chloroform 2:5% s chloroform mixture. Triturate until cool. Rub down 
Hard paraffin B.P. . on slab until smooth. Store in dark. 


White soft paraffin B.P. equal 
quantities to 100% 
(Suggested dispensing size 100g) L 


It is advisable to use a hard paraffin of low melting point in the B.P. range such as 53/55°C to prevent 
crystallisation; the soft paraffin has a melting point of about 49°C. 


Comment. The preparation would appear to have a shelf life to date of more than 1 year. This would 
therefore compare very favourably with the short shelf life commented on by Ponec-Waelsch & 
Hulsebosch (1974) with dithranol zinc oxide pastes containing salicylic acid up to 0°6°%. 
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DISCUS SiON 


Farber & Harris (1970) and others have advocated using weaker comcentrations of dithranol such as 
oi or 02%. This presumes a daily treatment wth increasing strengths of dithranol as necessary. 
It has been found, however, that undertaking mos- of the trestmen: with the os". preparation has 
simplified management and reduced treatment time. Ït has made it easter for patients to obtain supplies 
through local chemists and to be more confident wiulst treatimg themselves; not having to use local 
therapy every day of the week is certainly appreci d. 

Teaching the therapy is also easier, ‘Tae patients arezmstructed to use the ost, dithranol sparingly 
on thicker areas first until the reaction can be Geen and to centrol it by the quantity used and the 
number of applications per week. The only severe resetions with this strength have occurred in patients 
previously treated with potent local steroids. Patients are therefore given written instructions not to 
use this strength for at least a meath after the last axplicatien of potent steroid preparations, and then 
with extreme caution for half a yeer. They are also mstructed to stop treatment for a week if there is 
moistness, cracking and/or soreness, or if the Ee spreads while producing any of these symptoms. 
No limit has been placed on quantities usec as there have been no systemic toxic effects to date; nor 
have any followed the prolonged and extensive use of dithramc! oa". paste, a finding confirmed by 
other workers (Ippen, 1959; Champion, 1966; Farbe: & Harris, »970; Harris, 1972). Nursing staff and 
patients accustomed to weaker strengths should be caatious when starting with stiff os". ointment and 
apply it sparingly, because it is inivally much quicke- in action than the paste; patients are sometimes 
too enthusiastic in the use of the oimtment as it is so "mech easier to apply. Many of the details of this 
paper are contained in a treatmen? proforma fer practiaoners of which the patient is given a copy, 
with opportunity for discussion at the beginning of the course. Particular emphasis is made in it of 
continuing treatment until the skia is entirely clear that is, when there is nothing to feel with the 
fingers and the texture is normal aad the dithramol ste:n is then seen peeling off leaving skin of normal 
colour. 
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SUMMARY 


The application of Ultralanum ointment to adult skin cases has produced levels of hexachlorophane in 
the plasma comparable with those found in infants who have undergone whole-body washing with 
hexachlorophane solutions. Clinical evidence of toxicity was not observed, but it is felt that the value 
of hexachlorophane in topical steroid preparations should be re-appraised, particularly for long-term 
treatment of large eczematous areas. 


The incorporation of a bacteriostatic or bactericidal agent into topical steroid preparations is de- 
sirable to control secondary infection promoted by the steroid. Many such agents have been used 
~~hexachlorophane, clioquinol, neomycin, urea and F.A.P.G. base, to mention a few—and all have 
advantages and disadvantages. Recently the safety of hexachlorophane, when used as a topical 
agent, has been called into question. 

That the inappropriate use of topical hexachlorophane can produce neurotoxic effects is clearly esta- 
blished. This can occur when the concentration is too high, as in the faulty dusting powder containing 
6°%, of hexachlorophane that caused the deaths of several infants in France, and when the barrier to 
penetration is abnormally weak, as when four women treated with 3°, hexachlorophane vaginal packs 
retained for several days were so severely affected that two died (Food and Drug Administration); 
and when the repeated washing of extensive burns with hexachlorophane resulted in neurotoxic 
symptoms and six deaths (Food and Drug Administration). 

However, despite the frequently-repeated exposure of surgical teams to hexachlorophane solutions, 
and even fairly frequent whole-body exposure to hexachlorophane-containing soaps, toxic effects do 
not seem to result from the application of hexachlorophane in approved concentration to the normal 
skin (Pittman, 1972; Gluck, 1971; Kennedy, 1971). Infants whose epidermis is thin and whose 
surface: volume ratio is high must be presumed to be at greatest risk, and it is true that post-mortem 
reports on sixty-nine infants, who had died of unrelated causes during the perinatal period in a hos- 
pital where routine daily washing with 3%, hexachlorophane was employed, showed that seven had 
spongy changes in the C.N.S. myelin. However, in addition to being 8 weeks premature and weighing 
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no more than 1400 g, all of the affected infants siso bad skin rashes, abrasions or wounds (Powell 
et al., 1973). 

Since the absorption of medicaments through intaet but diseased skin can be abnormally high, it 
is important to know whether the apparently safe vels of hexachlcrophane resulting from the use of 
hexachlorophane-ccntaining soaps ard cleansing æems on normal skin are exceeded when a corti- 
costeroid ointment containing hexachlorophane is appled to diseased skin. 


MATERIALS ASD METHODS 


Ultralanum ointment, containing 1-4°4 of hexaclkioroshane. was applied to six adult patients and 
the plasma hexachlorophane wa: measured after various periods of treatment according to ordinary 
clinical practice. 

The extraction of hexachlorophane “HCP) and ::s estimation by gas chromatography were carried 
out by the methods of Porcaro, Shubiak & Marowitz +1969}; Browning er al. (1968); and Curley & 
Hawk (1971). 

To 0-2 ml plasma were added 9-2 pg bromchlarephere (BCP), o-8 ml water, and 20 ul concentrated 
hydrochloric acid. After ultrason:c extraction for 3 min with 6 ml of a mixture of ether and chloroform 
(3:1 by volume), the organic phase was separatec and the solvent evaporated. The residue was re- 
moved with os ml methyl alcotol, 4 mi ether anc os ml of a 1-molar solution of diazomethane in 
ether. After 5 min the mixture o reagents was dried and the residue was dissolved in 1 ml N hexane. 

Part of this solution was analysed by gas chromatography. The requirements for the separation were: 
2 m glass column, filled with 14 OV 17 om Chromesorb G-HP; column temperature, 235°C; gas 
vehicle, N,, 20 ml min; detectcr, °* Ni-EC. The ratics of the peak levels of HCP and BCP were 
calculated for the quantitative əvalustion, and were compared with the corresponding values of 
solutions containing BCP and HCP im known concentrations (1 ug, ml BCP and 0-25, 0-50, 0°75 and 
1-00 ug HCP/ml respectively}. The method is senzitive to ~or ugral. 


RES ULES 


Table 1 shows the plasma levels of hexachlorophzne found m our cases. 


DISCUSSION 


Unfortunately no threshold level for the producton ef neurotoxic symptoms has been established 
in humans, owing to the extreme paucity of information about the peak levels reached in patients who 
have experienced toxic effects. The only patients in whom plasma levels of hexachlorophane were 
measured at the onset of neurctoxic manifestat:e@as szem to be three adults with extensive burns 
undergoing daily washing with 3% hexachlcropszne (Larsen, 1968). One, whose plasma level fluc- 
tuated daily between 12°3 and Jo ug/ml before washing and 28-6 and 29-2 pg/ml after washing, 
complained of diplopia. Anothe-, who experienced vomiting and extreme irritability, had a plasma 
level of 35-0 ug/ml; while at a level of 74 ug ml the third patient had convulsive seizures. (All these 
neurological symptoms cleared completely withic 3 cays and did not recur.) Yet another patient 
experienced no neurological symptoms with a plaema evel of 34 pg/ml, which remained above 12-8 
ug/ml for 5 days after stopping -reatment. 

It has been suggested, however, Cat the hborazory techmique used in Larson’s cases may not be 
comparable with more recent methods for measuring hexachlorophane in the blood (Lockhart, 1972). 
In only two other cases of evidert intoxication, both of whem died, do plasma levels:seem to have been 
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TABLE 1. HCP values (ug/ml plasma) in patients with skin diseases, after cutaneous application of Ultralanum 
ointment (St Helier Hospital) 








Amount of Ultra- Duration of Equivalent 
Patient Sex Age Reason for lanum ointment Area under treatment with hexachlorophane 
treatment prescribed (g per ` treatment ultralanum ug/ml plasma 
week) ointment 
DC M 75 Pruritus 25 All areas of 15 months 0°03 
body 
G.P. F 65 Eczema 60 Trunk 2 weeks 029 
J.F. M 60 Eczema 50 Arms, legs 4 weeks 0-08 
R.D. M 50 Eczema 15 Hands 17 months O13 
ER. F 76 Seborrhoeic 40 Trunk 3 weeks 0°04 
dermatitis 
WS, M 69 Eczema 50 All areas of 4 months 0-30 
body 





measured, but this was some time after hexachlorophane had been withdrawn. Although after an 
uncertain interval of probably 24-48 h a plasma level of only 4:4 ug/ml was found, we cannot conclude 
that this level, which is much below the levels found in Larson’s affected patients, is above or below 
the threshold for neurotoxicity. 

The threshold plasma level for changes in the myelin of the rat’s central nervous system is below 
this level, since Curley & Hawk (1972) produced such changes by maintaining plasma levels between 
1-97 and 2-96 pg/ml. At levels up to 0-65 ug/ml no effects on the brain were seen (Curley & Hawk, 
1972). The threshold for clinical toxicity in humans probably lies above 2 ug/ml, since Gluck (1971) 
found a maximum value slightly above that level in a group of nine unaffected adult volunteers 
who exposed their whole body surface to a 3%, hexachlorophane soap for 5 min twice daily for 60 
days. The mean plasma level was 1:36 ug/ml (Gluck, 1971). Kennedy, who used ten adult subjects, 
noticed no toxic effects from 10 min heavy lathering with a 0°75% hexachlorophane soap daily for 
21 days. He found an equivalent plasma level of 1-46 ig/ml with a mean level of 1-04 ug/ml in males and 
0-56 in females (Kennedy, 1971). 

Schering AG. Berlin found that the daily inunction of 10 g Ultralanum ointment for 7 days to 
normal skin of the upper arm of ten healthy volunteers produced a maximum plasma level of 
0°28 ug/ml with a mean of 0-14. In a series of seven patients treated with Ultralanum ointment and 
studied by Schering the maximum plasma level reached was 0-29 ug/ml except for the single case of 
infantile eczema, in which the highest level recorded was Cor ug/ml. 

The results in the aduft cases are similar to our own. It is of interest that there is a tenfold difference 
in concentration between the patient with pruritus who had been treated for 15 months to all areas 
of the body, and the patient with eczema of the trunk who had been treated for 2 weeks. 

These results, although too few for firm conclusions to be drawn, suggest that the application of a 
hexachlorophane-containing ointment to extensive areas of eczematous skin can, even in the adult, 
produce plasma levels of hexachlorophane which are comparable with the levels that can be produced 
by whole-body washing of the intact skin in infants. There was no obvious clinical evidence of toxicity 
in our patients but subclinical toxicity cannot be excluded. A more detailed assessment of neurologi- 
cal function, including E.E.G.s, would be valuable in any further studies. 

It is felt that the value of hexachlorophane in topical steroid preparations should be re-appraised 
in the light of our findings, particularly when long-term therapy of large eczematous areas is necessary. 
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SUMMARY 


An unusual case of lichen sclerosus et atrophicus is described, in which lesions were bullous and 
haemorrhagic and extended over almost the entire surface of the skin. A marked improvement followed 
treatment with ACTH. 


CASE REPORT 


The patient, a male aged 64 years, with no relevant past or family history, started to develop lesions 
on his arms, neck, flanks, clavicular region and back, at the age of 57 years (Fig. 1). 

In some areas the lesions were rounded and discrete, and in others they overlapped to produce 
extensive areas with irregular edges. Initially, the skin was only erythematous but later it became 
increasingly thinner, parchmentlike and finally whitish. These changes spread to involve the inguinal 
folds and thighs, and especially in these regions some lesions developed purpuric festooned bullous 
areas at the edge of the atrophic patches. Later these developed into small superficial ulcers. 


Investigations 

The following investigations were performed: blood glucose, 140 mg®%; blood urea, 26 mg". haemo- 
globin, 16 g°4; ES R 4 mm/th; leukocytes, 7-500/cmm; serum proteins, 7:1 2°% (albumin 55%, %1- 
globulin 4%, æ -globulin 9°%, f-globulin 14%, y-globulin 18%); rheumatoid factor and LE cell 
tests, negative. 

Antibodies directed against nuclear antigens (ANF) or basement zone of stratified epithelia were 
not demonstrated. Direct immunofluorescence demonstrated the presence of immunoglobulin 
deposits (IgG, IgM, IgA), complement (C3, C4) and fibrinogen in the colloid bodies of the damaged 
skin and in clinically normal skin. 

Correspondence address: Ferdinando Serri, M.D., Department of Dermatology, Policlinico S Matteo, 1 27100 
Pavia, Italy. 
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Histology 

This showed hyperkeratosis with follicular pluggng. The stratum Malpighii was oedematous and 
thinned, and the basal cells showed bydropic deg=neration. The dermal papillae were flattened. The 
sub-epidermal zone showed oedema, and the e#anective tissue, which stained poorly with usual 
stains, showed homogenization ef the collagenous ‘bres and few cells; it appeared to be lymphoede- 
matous rather than sclerotic. Only a small numi=r of inflammatory cells—lymphocytes and histio- 
cytes—were observed in the mic-dermis, and the adnexal structures were reduced. 





FIGURE I. Almost the entire skim surface shews whitish, parchment-like and sclero—atrophic 
lesions, Along the edges there are purpuric haemorrhagic ‘estoomed patches with superficial 
ulceration. 





FIGURE 2. Histopathology showing changes of ` chen sclerosus, including bulla formation and 
extravasation of red cells. 
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Treatment and progress 
During his latest hospital admission the patient got worse despite therapy with antiseptic ointments, 
and 0-5° metandrostenolone cream topically and vitamin A, anti-inflammatory drugs and tranquillizers 
systemically. He was, therefore, given ACTH 1 mg on alternate days for eight doses. Two weeks 
later there was marked improvement and no new lesions. Three months later he has no symptoms and 
is free of active lesions. 


DISCUSSION 


Lichen sclerosus et atrophicus is a chronic disease first described clinically by Hallopeau (1889, 1896) 
and histologically by Darier (1892). It can occur at any age but is more prevalent in adult women 
around the menopause than in men. It most often attacks the ano-genital area. The unusual features of 
this case were the sex of the patient, the presence of haemorrhagic areas and bullae at the edges of the 
lesions, the extent of the eruption, and the response to ACTH treatment. The characteristic histo- 
logical changes in the subepidermal region do not make the appearance of bullae, haemorrhage and 
erosions surprising, and they are not infrequently seen in the vulval area. They have also been re- 
ported in other sites (Brodey 1967; Glickmann & Silvers, 1972). Response to any form of treatment, 
including corticosteroids, is usually unsatisfactory but this case showed a marked improvement on 
ACTH. 
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SUMMARY 


A 13-year-old female was on maintenance therapy for acute lymphoblastic leukaemia. On three 
occasions she received methotrexate orally and each time this was associated with reactivation of 
scabies rash. The mechanisms for this phenomenon are discussed. 


The occurrence of Norwegian scabies in a patient on an immunosuppressive regime following renal 
transplantation has been described by Paterson, Allen & Beveridge (1973). We have recently encoun- 
tered scabies occurring in a patient with acute leukaemia in remission undergoing maintenance chemo- 
therapy but in this instance the clinical picture was different from that seen by Paterson et al. 


CASE HISTORY 


P.McC. (d.o.b. 8.8.60) presented on 17 March 1973 with a 3-4 week history of feeling unwell. On 
examination the only feature of note was that she was moderately anaemic; a finding confirmed by 
examination of her peripheral blood which showed the haemoglobin to be op g/100 ml. The total 
leukocyte count was 1,300/mm°, with 40°% blast cells and bone marrow aspirate confirmed the diag- 
nosis of acute lymphoblastic leukaemia. She was entered into the Medical Research Council trial 
for acute lymphatic leukaemia (UKALL II protocol) and following therapy with prednisolone, 
vincristine and asparaginase, remission was quickly established. Bone marrow taken on 6 April 
showed a normal patterne During May she was given 2300 rads to the cranium and goo rads to the 
spine as prophylaxis against meningeal leukaemia; also during this time she had five intrathecal 
injections of methotrexate 10 mg on each occasion. 

In early August she was very well and on 10 August she started to take 20 mg methotrexate orally 
daily for 4 days and was seen again on 22 August. At this time she complained of a painful mouth and 
rash, both complaints having started at the same time, about 3 days after completion of the course of 
methotrexate. Her mouth showed many small ulcers on the inner surface of the gums whilst on the 
trunk and arms there was a fine papular rash. Without specific therapy her condition settled within 7 
days, at which time her mouth was quite healed and the only stigmata of the skin lesions were many 
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small pigmented spots. On 7 September che scarted 6-mercaptopurine 100 mg daily and on 14 
September she had cytosine arabinoside SC mg mtramwscularly. She had no skin problems at this 
time and on 28 September agaia had 20 mg methotrexate orally for 4 days. When seen on 5 October 
she reported that for 2 or 3 dos after teking these tablets the rash was present and was very itchy 
but no mouth ulcers had occusred md the rash was now fading and was no longer troublesome to 
her. 

She did not have methotrexate again for some weeks daring which time she was on prednisolone 
55 mg daily for 3 weeks and kad two injections of vincristine 1-3 mg intravenously. Throughout 
this period she had no skin trowble oz mouth ulcers. 

On 27 October she again started to take metoetrexate fer 5 days and within 24 h of completing 
this course she again had very severe mouth ulceration and the rash was once more active. Spontaneous 
resolution of the rash started within + days of comcletien of therapy and at this point the lesions on her 
hands were recognized and the skin lesioas Ciagnosed as scabies. The rash at this stage was seen by a 
dermatologist and consisted of & fine erythematous papular macular rash on the trunk with scattered 
excoriated lesions on the arms. There were typica burrows on the fingers and an acarus was removed 
from one of these. Treatment with senzyl benzozte produced rapid resolution. Further exposure to 
methotrexate in a similar dose oa two occasiens has not been associated with any further skin lesions. 

During all this time she remained very well sæd except for short periods when the mouth ulcers 
were present she was at school end erjeying all the usual leisure activities; there has to date been no 
haematological or clinical evideace ef relapse of the leakaemic process. 
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FIGURE 1. Haematological cata and treatment vegime in relation to appearance of the scabies rash. 
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DESCUSSION 


This patient had her rash on three occasions over a 10-week period and each time it started either 
whilst on or within 3 days of completing a short oral course of methotrexate, and resolved spontaneously 
following withdrawal of the drug. In intervals when she was not taking methotrexate she had a variety 
of other cytotoxic and immunosuppressive agents but no rash occurred. Throughout this time she 
was unaware of the lesions on her hands which were present in numbers usually seen in patients 
with scabies. The regime of therapy our patient had was clearly immunosuppressive (Campbell 
et al., 1973) and one might have expected an acarus infestation to be associated with multiple lesions, 
as seen by Paterson et al. (1973). However in this instance there was no increase in acari but whilst 
on methotrexate the irritation and papular erythema distant from the infective lesions became evident. 
It could be that methotrexate either affected the larvae or in some way altered the reactivity of the 
skin remote from the lesions. One might speculate that the drug may damage larvae and allow release 
of acarus protein to aggravate the hypersensitivity reaction; we know of no evidence to support this 
view. It is however known that methotrexate and indeed other cytotoxic agents may affect the reactivity 
of the skin to physical stimuli to inflammation. 

If cyclophosphamide is given before DNCB sensitisation, then the inflammatory response is 
enhanced (Maguire & Ettore, 1967) and reactivation of erythema following radiotherapy may be 
associated with taking actinomycin D (Farber, 1958) and hydroxyurea (Sears, 1964). Vogler, Huguley 
& Kerr (1965) have described patients on methotrexate who showed an exaggerated response to 
sunlight and the influence of methotrexate on the response to u.v. light has been studied by Moller 
(1969) in patients receiving this drug for the treatment of psoriasis. He produced acute dermal 
inflammation by exposure to u.v. light at differing intervals prior to intravenous injection of metho- 
trexate. He found that if the methotrexate was given either 4 days after the u.v. exposure or simul- 
taneously the intensity of the reaction was unaltered. If however the interval between u.v. response 
and methotrexate was 2 days then the course of the inflammatory response was influenced towards a 
diphasic curve. This work was a very clear demonstration that methotrexate could reactivate a 
receding inflammatory response and we would submit that in our patient a similar mechanism was 
at work, except that in our patient the stimulus to skin reaction was a clinical hypersensitivity rather 
than a physical one. 
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A number of reports exist in the literature describing cyclic aspects of human eccrine thermal sweating 
(Rothman, 1954). Dependent on the technique employed, various frequencies have been observed. 
These range from monthly cycles associated with menstruation (Taylor et al., 1969) through diurnal 
cycles (Spruit, 1971) down to cycles of approximately ro H,. Cycles of about 1 H, have been observed 
using water vapour analysers (Kuypers & Cotton, 1972) and these frequencies are similar to those 
reported for GSR (galvanic skin reflex or response) cycles. 

The 1 H, cycles are the most obvious in thermal sweating recorded with water vapour analyser 
systems such as the Meeco and are probably the expression of the activation of the autonomic nerve 
supply of the gland. The higher frequencies may be due to myoepithelial cell contractions (Nicolaides 
& Sivadjian, 1972). Since these various frequencies might be expected to represent distinct processes 
within the total response of thermal sweating, it follows that disorders of sweating might be due to 
disturbances in any one or combination of these. Consequently it would be very informative to be able 
to study these frequencies independently. The standard method for selecting individual frequencies 
from a band of superimposed frequencies is Fourier analysis. The method is adequately described in a 
number of standard texts and various computer programs have been constructed. We have, therefore, 
performed manual Fourier analysis on 28 min of continuous sweat record (Fig. 1) and have also done 
this on-line using a Tektronix digital processing oscilloscope (DPO). The Fourier analysis calculations 
are extremely tedious to do by hand but are simple with on-line computation. The technique permits 
the identification of individual frequencies as well as their quantification. 

We are now applying the technique to normal subjects under various environmental conditions to 
establish normal ranges and will follow this with studies on various disorders, such as atopy, in which 
there is reason to suspect a central or peripheral disturbance in the sweating process. 
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FIGURE 1. (A). Therma! sweating on normal skin of the vclar aspect of the forearm measured with 
the Meeco water vapour analyser ar a room temperature of + 30°C in summer. 

(B). Fourier cosin transform of 23 min of thermal sweating (A). Sampling frequency, 10/min. T = 
periodicity in min. 
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Impulse cytophotometry in psoriasis 


F.W.BAUER AND R.M.DE GROOD 


Department of Dermatology, University of Nijmegen, Nijmegen, The Netherlands 


Accepted for publication 28 February 1975 


There seems to be no general agreement in the literature regarding cell cycle parameters in psoriasis ; 
the mitotic duration is reported to be lengthened (Fisher & Wells, 1968) or shortened (Weinstein & 
Frost, 1968), the DNA synthesis time doubled (Pullmann, Lennartz & Steigleder, 1974; Born & 
Kalkoff, 1969), or halved (Weinstein & Frost, 1968), the G, time shortened by a factor of 10 (Weinstein, 
1972) or by a factor of 2 (Pullmann et al., 1974). 

Some of these disagreements might be due to variations in the maturity of the psoriatic lesions and 
inter-individual variations, while others are certainly caused by pitfalls in the methods being used. 
Another problem is that until recently cell kinetic studies have been very time consuming. 

We describe here the application of a rapid method for the analysis of cell kinetic parameters (up 
to 1000 cells/s) and some preliminary results obtained with it in the kinetics of psoriasis. The in- 
strument used isa pulse cytophotometer (PCP) (Géhde & Dittrich, 1971; Lancet editorial, 1975). 
Cytophotometers measure light intensities as a function of cell characteristics. In pulse cytophotometry 
single cells are transported through the field of a microscope-photometer. 

In our study we made an epidermal cell suspension from skin biopsies (4mm diameter punch) by 
treating them with 1% trypsin solution for 30 min at 37°C. The cells were fixed in absolute ethanol and 
stained with ethidium bromide, a fluorescent dye which stains DNA quantitatively. Each cell produces 
a fluorescent signal, the intensity of which is proportional to the amount of DNA per cell. The signals 
are electronically processed and classified into 128 intensity catagories to produce a DNA histogram. 

Fig. 1(A) and (B) gives examples of such a DNA histogram from normal and psoriatic skin 
respectively. In Fig. 1(A) 64,355 and in Fig. (B) 83,699 cells were measured. The area under the major 
peak (channel number 30) represents cells which contain the 2n amount of DNA (cells in G,); cells 
in G, and mitosis contain 4n DNA and consequently one can find them around the double channel 
number. The region in between contains cells in various stages of DNA synthesis (S phase). With a 
simple arithmetical calculation one can find the percentages of the cells in each phase of the cell cycle. 

Table 1 gives the percentages of the cells in the various phases of the cycle and therefore the relative 
lengths ef the phases, if we assume that there is an asynchronous distribution of the germinative 
population over the cell cycle. These values have to be corrected since not all the epidermal population 
is proliferative. The cells of the stratum spinosum, for instance, also contain the 2n amount of DNA. 
One should therefore know the ratio proliferative/nonproliferative cells, or one could attempt to 
fractionate the cells into two populations. The former problem can be tackled by measuring two 
parameters with the PCP (e.g. DNA and RNA or DNA and protein) since one might expect different 
ratios of DNA/RNA or DNA/protein in the differentiated skin layers compared to the basal layer. The 
absolute time length of the different phases could be determined by synchronization procedures 
in vivo or in vitro. Even without these modifications the method already seems to be very promising 
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FIGURE 1. DNA Histograms of norma! epidermis (A) and af psoriatic epidermis (B) The broken 
line represents a tenfold amplification of the solid line in each case. 


for following the therapeutic effects of aatipseriatic agents. The incenvenience for the patient is 
minimized since one could work with very superficial 2mm béapsies anc the results are obtained very 
rapidly (within 3 h after the biopsy). 


Concerning the cell kinetics, our results seem to indicate a rather short germinative cell cycle both 
in normal and in psoriatic skin (about 50 h) and prokably a lengthened duration of the $ phase 
in psoriasis. 

A more extensive report will be published soen. 
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TABLE 1. D of cells in the different phases of the 
cell cycle in normal and psoriatic epidermis 





Gi) SC) Gi MC) 








Normal 88 6 6 
Psoriatic 79 15 6 
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Vitiligo and jaundice 
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Danzig (1953) described the absence of jaundice in the vitiligo patches of a woman with cirrhosis of 
the liver, and though several possible mechanisms were discussed, no satisfactory explanation was 
offered. A similar phenomenon was noticed by Pegum (1953) in a patient with vitiligo, treated with 
mepacrine. Here also the vitiligo patches did not seem yellow, but the fluorescing drug could be 
demonstrated in the vitiliginous skin, and the vitiligo patches did appear yellow when seen against a 
white background. Fitzpatrick & Mihm (1971) commented on both cases and wondered if indeed 
bilirubin is absent in the depigmented skin of patients with vitiligo and jaundice. We would like to 
describe such a patient in whom the vitiliginous skin was clearly jaundiced. 


A 74-year-old housewife was admitted to hospital with severe jaundice, present for about 5 weeks, due 
to an obstructing pancreatic tumour. The total plasma bilirubin content was 230 pmol/l (normally less 
than 9 pmol/l). Vitiligo had been present for 34 years, and the patient’s mother, brother and a son 
also had vitiligo. 

Localized to the face and on the trunk (around an appendicectomy scar), in the axillae, on the 
perineum, but mainly on the distal parts of the extremities the patient showed several nummular, 
partly confluent, patches of clear light yellow colour, contrasting vividly to the other parts of the body, 
which were dark yellow brown. The sclerae were yellow. The vitiligo patches on the back of the hands 
and the Knees were less yellow than those on the rest of the body. 

In the following days the yellow colour increased, in parallel with the plasma bilirubin levels (up 
to 600 moll). After about 2 weeks an anastomosis between the bile duct and the duodenum was made, 
resulting in lowering of bilirubin levels and diminution of the jaundice. Just before discharge from 
hospital, when the bilirubin level had fallen to 100 pmol/l, the yellow colour of the vitiligo patches, 
especially on the hands, had almost gone. However when the hands were compared with a sheet of 
white paper the yellow colour was still distinct. The yellow-brown discolouration of the rest of the 
body remained and the sclerae were still yellow. 

In this case we clearly saw that jaundice can exist in vitiligo patches. The difference between our 
observations and those of Danzig may have been caused by the fact that our patient had much higher 
levels of plasma bilirubin. Danzig mentioned only one bilirubin value, 6-2 mg/100 ml (= 106 moll, 
which was approximately the concentration noted in our patient, when her vitiligo patches were almost 
white. 

Jaundice is normally seen when the serum bilirubin level exceeds 2:5-3-0 mg/100 ml (about 60 umol/1) 
and so one might have expected to find the vitiligo patches of Danzig’s patient and our patient at the 
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time of discharge to be clearly yellow. The relative absence of jaundice could be due to impaired 
diffusion or fixation of bile pigments m vitiliginous skin, but we feel it is more likely that, as in the 
case of vitiligo and mepacrine, the phenomenon is an optica! effect due to the contrast between the 
depigmented skin of the vitiligo patches aad the surrounding hyperpigmented skin. 
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Comment 


THE CHOICE AND USE OF EQUIPMENT FOR PHOTOMICROGRAPHS 


Sharp black and white photomicrographs of good contrast and gradation can considerably enhance 
the value of a publication, and can often make a point more clearly than many lines of text. The 
production of such micrographs is not difficult if suitably matched microscope eyepieces, objectives 
and condenser and illumination system are chosen and used at their optimum settings. It should be 
emphasized that a good photomicrograph starts with an atraumatic biopsy of a suitable lesion, proper 
fixation, dehydration, embedding, and the eventual production of a well-stained section of around 
5 jam in thickness. It is advisable to use the same thickness of good quality glass slides for sections 
intended for photography as thick, poor quality slides may distort the final image. Broadly speaking, 
most microscope objectives are computed for use with a cover glass of 0-17 mm, and the extra cost of 
using cover glasses of this guaranteed thickness is more than justified. 

While there is no doubt that photomicrographs can be produced by a compound microscope with 
a camera and lens applied to the eyepiece, these are rarely of sufficient quality for reproduction. 

The use of a camera body without lens produces better results and many manufacturers of cameras 
and microscopes produce adaptors for this purpose. One of the main drawbacks of this type of system 
is the difficulty in focusing and maintaining sufficient rigidity in the system to obviate camera shake. 
The majority of good microscope manufacturers supply a special tube which fits on to a monocular 
body and contains an angled observation tube and eyepiece through which the specimen may be 
focused, the point of focus in the observation tube corresponding with the focal plane of the film. 
If such a system is used it is advisable to have the entire microscope-camera combination clamped 
to a rigid metal rod screwed into a firm base. 

It is more common now to purchase one of the photomicrographic systems and these are offered 
by leading British, German, Swiss and Japanese manufacturers. Perusal of their most attractive 
coloured brochures indicates that purchase of the system is a simple matter, and it is only when the 
purchaser is confronted with the long lists of various objectives, eyepieces and condensers available 
that he realizes that it is far from simple. 

The first thing which has to be decided is the negative size. This varies from the standard 35 mm 
(1 x 14 in) roll film, 24 x 24 in roll film, 34 x 44 in sheet film to 5 x 4 in sheet film. There is no doubt 
that the larger the negative the less the degree of enlargement required for the final print, and this 
gives the highest quality. However, for convenience 35 mm film is the most commonly used. With 
modern fine grain emulsions and developers very high quality results can be obtained with this film 
size. 

There is a wide variety of equipment available today for photomicrography, from a relatively simple 
compound microscope with a 35 mm camera body mounted on top of it, through more versatile 
semi-automatic systems to the very expensive, sophisticated, fully automatic systems incorporating 
a reseafch type microscope capable of phase and fluorescence microscopy. While the type of equip- 
ment purchased depends primarily on the kind of work to be undertaken and on the budget available, 
it is always advisable to buy the best available from the chosen manufacturer. The following remarks 
apply to any system, from the simplest to the most complex. 


Microscope stand 
This should be sturdy and preferably of heavy construction so as to minimize vibration which could 
be transmitted to the camera. A binocular microscope is less tiring to use than a monocular one. 
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The focusing controls should be convenient to the hands, smooth in operation and completely free from 
backlash. A low voltage illuminat-on system with a transformer is to de preferred, provided that the 
illuminator has a lamp condenser and an iris diaphragm (vie infra). 4 built-in illumination system is 
preferable to an illuminator on a separate stand. Ar eucentric revolvicg circular stage is a great asset 
in aligning the specimen with the optic axis ane is to be preferred to the more common square 
mechanical stage. A substage condenser mount incorporating centerzag screws is essential. If money 
is available it is a good investment to buy ene of the machines with the-camera integral with the micro- 
scope body, e.g. the Zeiss photornicrescope. 


Condenser 

The simple two lens Abbe type condenser is not really suitable for critical photomicrography because 
of its relatively uncorrected spherical and chromatic aberrations. As the condenser plays such an 
important part in the image formation, the least which should be purchased is a three lens aplanatic 
condenser or, if possible, the more expensive achromatic-aplanatic tape. It is also important to choose 
a condenser with a numerical aperture capable of natching the numerical apertures of the objectives 
chosen. An achromatic~aplanatic condenser with a numerical aperture of 1-0-1-4 will meet the most 
exacting objective requirements. High aperture condensers of this tpe usually have a swing-out or 
screw-out top lens which reduces the numerical aperture te o-3-0-4. This is necessary to illuminate the 
field fully when using the lower powered objectives. 


Eyepieces 

In the past it was considered mecessary to have different types cf eyepieces for different types of 
objective construction. It is now customary to use only compensa*img eyepieces and these are re- 
cognized by being marked ‘Comp’ or merely by the letter K. If these are being used in a stand with 
an integral camera or in an inclined observation tude (it is necessary te have a monocular tube for this), 
one eyepiece is capable of indivicual focusing on t a double hair-line-cross or a double hair-line circle. 
It is necessary to focus this accurately for each ind vidual user in order to obtain sharp focus at the film 
plane. The most common mageifications for evepieces are 6x, 8» and 10x, the choice being an 
individual one. The so-called ‘high point’ eyepieces are recommemded for spectacle wearers, but I 
personally have not found them either necessary or desirable. 


Objectives e 

There are three main types of maicrescope objectives for use in transmitted light. Of these the achro- 
matic are the simplest construction and therefore the cheapest. Ther are free from chromatic aberra- 
tion in yellow-green light and while perfectly adequate for many routine purposes are not ideally 
suited for photomicrography,, especially when celour film is being used. Next in g¢omplexity and cost 
are the semi-apochromats, or fuorites (“Neofluars’), as they are now called. They have much better 
colour correction and thus have considerably imp-oved performance-and in general are to be preferred 
to achromats. Their performance, however, is net as good as the fully colour-corrected apochromatic 
objectives used with compensating eyepieces. While these are expensive, their use together with an 
achromatic-aplanatic condense: is recommended for critical photomicrography. In recent years there 
has been a major advance in microscopic objectives with the introduction of flat field objectives which 
can be recognized by the prefix ‘Plan’. Whether achromatic or apc-chromatic objectives are selected 
they should always be Planachromats cr Planapschromets. If the budget is limited and the majority 
of the photomicrography is to be in black and w tite, Planachroma:c objectives used in yellow-green 
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light can give excellent results. In theory, if objectives are being used for fluorescence microscopy 
they should be free of fluorite, but in practice this does not appear to have any real disadvantages. 
The other aspect of objectives which has a considerable bearing on performance is the numerical aper- 
ture. This is a measure of the ability of a lens to resolve fine detail. While a high numerical aperture 
gives an increase in resolution it also gives a reduced depth of focus and an increase in the curvature 
of the field of view. The former causes focusing problems unless the section is very thin; the latter 
causes the edges of the field to be out of focus when the centre is in focus and vice versa. This latter 
objection has been largely overcome with the provision of Planapochromatic objectives with high 
numerical apertures, but these are expensive. In general, low power and medium power objectives 
(4-10 x ) have numerical apertures from o-1-0-30, while higher power objectives (25-40 x) have 
numerical apertures from o-5-o-95. Apochromatic objectives have higher numerical apertures 
than fluorite or achromats of the same magnification. The theoretical limit of numerical aperture for 
a dry lens (used in air) is 1-00, although in practice the upper limit is o-95. High quality high magni- 
fication lenses have a numerical aperture up to 1-4. With these it is necessary to introduce immersion 
oil, which has a high refractive index, between the cover slip and the front element of the lens (oil 
immersion lenses) and, in fact, for the best results, between the top lens of the condenser and the 
undersurface of the glass slide. 

It cannot be too strongly emphasized that in order to use objectives of high numerical aperture a 
condenser of equally high numerical aperture must be used. 


Photomicrography 

The two great enemies of good photomicrography are (1) dust and (2) finger marks on any of the 
optical surfaces. It is therefore essential to get rid of any dust around the apparatus and ensure that 
all the optical components are free from finger marks before commencing to photograph. 

Next comes the setting up of the illumination system: this and accurate focusing of the specimen 
are the most critical aspects of photomicrography. The first step is to line up the lamp in the optical 
axis of the microscope system. The type of lighting used is known as Kohler’s illumination and consists 
of the accurate control of the light beam before it reaches the specimen. This is why it is so necessary 
to have a light source with a collecting lens and iris diaphragm, whether as a separate unit or integral 
with the microscope body. In practice, to satisfy Kéhler’s principles the objective to be used is first 
focused on the specimen to be photographed. The lamp iris diaphragm (or field diaphragm) is 
closed down until its image appears superimposed on the specimen. This image is brought into sharp 
focus on the plane of the specimen by slightly raising or lowering the condenser. The image of the 
partially closed diaphragm is then centred in the field of view by means of the centering screws in the 
substage condenser mount. When this has been achieved the diaphragm is slowly opened until it is 
just touching the edges of the microscope field of view and any fine corrections to the centering are 
carried out. The field diaphragm is then opened fractionally so that the image is just removed from 
the field of view. The’next step is to remove one eyepiece and by viewing the back lens of the objective, 
close the condenser substage iris until the back lens of the objective is four-fifths filled by light. By 
carrying out these manoeuvres one ensures that the light is centred and that the size of the beam is 
matched to the numerical aperture of the condenser and objective being used. If the power of the 
objective is changed, e.g. to a higher or lower power, the lighting must be readjusted as above. The next 
step is focusing and this is done roughly by the coarse focusing control of the microscope. In the case 
of a binocular microscope the hair-line cross or circles in one eyepiece is critically focused for the ob- 
server and similarly for the single ocular in an inclined observation tube. This is achieved by turning 
the focusing ring of the eyepiece upwards until it is fully extended, then rotating it downwards onto 
the cross or circles, the point of focus being when the two lines or circles are clearly separated from 
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each other. It is important to focus thes2 from aber in order to relax the accommodation of the eye. 
If the interpupillary distance on a bmocular micsoscope is moved (altering the tube length) this 
ocular must be refocused. Critical focusing of the seec:men i now undertaken with the fine focusing 
control of the microscope, bringing the plane of the -pecimen into the same plane as the hair-line cross 
or circles. 


Exposure 

This may be done by trial and error methods using a constant amperage setting for the light source. 
More accurate results may be obtamed by cne of the modified exposure meters available or, preferably, 
by one of the automatic systems available from all microscope manufacturers. 


Films for black and white photomicrograph 

The films most suitable for routine photcmacrograpfy ace the slow, fine grain, thin emulsion, panchro- 
matic films such as Kodak Panatomic X, Hford Pan F, and Agta Isopan F. These may be developed 
in a general purpose fine grain developer such as 1°76, although it has been our experience that the 
use of a high acutance type of developer, such as F .terson’s ‘Acutol’, gives preferable results. 


Filters for black and white photomicrograbie 

For haemalum and eosin-stained preparacions the use of a narrow band interference green filter, 
such as Barr & Stroud’s MD4 (at 545 mm, greatly -mhances contrast and gives a much more ‘lively’ 
print. With other stains other coloured filers can e used. If it is remembered that a coloured filter 
will lighten its own colour and darken its complemextary colour it becomes a simple matter to choose 
the colour of filter required. As coloured filters cut down the amount of light reaching the film, the 
exposure when using filters has to be increased. The darker the filter, the more exposure required. 


Enlargers 
Thought should be given to the wpe of enlarger «sec in printing enlargements from photomicro- 
graphic negatives. Where maximum detal and ceatrast are desired, a condenser enlarger should 
be used. This necessitates the developmen: of the fm to a lower gamma than if a cold cathode type 
of diffuse light source is employed. Deta:ls of development times to swt the different type of enlarger 
can be found in the developer manufacturer’s literscure. 

One drawback of the condenser enlarger is that every particle of dust and scratch on the negative 
is revealed on the final print. The film shculd thus oe handled at all stages with surgical cleanliness 
and stored in a dust-free atmosphere in scratch-presf envelopes. 


Colour photography $ 

Unless some form of electronic flasa una is incorported inte the equipment colour photography must 
be undertaken with artificial light balanced films, th: two most commonly used being Kodachrome A 
and Agfachrome Professional L reversal colour filres. These films are balanced for light of a colour 
temperature of 3,400 K and 3,100 K respectively, asd if exposed in ight which is not of this precise 
colour temperature will show unpleasant colour cass, Most manufacturers will provide information 
as to the amperage or voltage at which their lamp: are to be run to give this colour temperature. 
The use of colour film balanced fer dayligat (5.400 K) combined with a correction filter to reduce it 
to 3,100 K (D to A film) is not recommenced other tien in an emergency. In general the low voltage 
tungsten filament lamps are more satisfactcry than the modern halogen quartz lamps. Even although 
the lamp is run at the stated colour terape-ature, the results may have a slightly reddish or blue cast, 
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and this may be corrected by the use of an appropriate colour correction filter. Exposure of colour film 
is much more critical than for black and white film and incorrect exposure can also affect the colour 
balance of the transparency. 


University of Glasgow, J.A.MILNE 
Department of Dermatology, 

Anderson College Building, 

56 Dunbarton Road, 

Glasgow Grit 6NU 
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Book Reviews 


Introduction to Chemical Nomenclature. R.S.CAHN (1974) fourth edition. London: Butterworths. 
pp. 128. Paper. Price £1.80. 


From its title, this may seem a curious choice of book to review in these columns. But there can be little 
doubt that most medical authors will want to own it once they become aware of its existence and recognize 
its excellence. 

Mathematics, physics and chemistry require precise terminology, yet when medical writers touch on 
these subjects they have a facility for abusing the relevant nomenclature. This can be amusing, more often 
confusing and sometimes disastrous. This little book will take care of the chemistry. 

Dr Cahn has produced a veritable mine of useful information that can be found only with difficulty 
elsewhere. Not only does his text carry a fully up to date distillate of the universally accepted IUPAC 
Rules for both inorganic and organic chemical nomenclature, but it also explains the naming procedure 
and aids the understanding of chemical formulae. Also, this new fully revised and largely rewritten 
edition offers useful added references. 

With this book available, misspelling is no longer excusable (and some currently internationally 
accepted spellings are intieed surprising) and the spirits need no longer sink when long and daunting 
chemical names have to be checked and understood. It is to be hoped, too, that even the simple things 
such as isotopes will be correctly represented and words joined, hyphened or divorced as usage demands. 

Any author with pridgin his craft will find this book indispensable and will be annoyed that he was 
unaware of the previous editions. All authors who have to describe chemical terms ought to own, study 
and use it. Every hospital library should possess it, and retain it in the reference section: potential 
borrow€érs should purchase their own. 

This book is highly recommended. 

J.N.S.MITCHELL 


Manual of Contact Dermatitis. SIGFRID FREGERT (1974) Copenhagen: Munksgaard. pp. 107. 
Price Dkr A8. 


This is an excellent manual of practical knowledge of contact dermatitis, written by Dr Fregert on behalf 
of the International Contact Dermatitis Research Group. It cannot claim to be an academic work as 
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references are few and dogmatic s:atements abeune but any academic who treats patients will find it 
useful. The book should be read several times aver oy all trainces in cermatology and by consultants 
who do not have a major interest in contact dermatiis. It cam then be kept and referred to for details of 
sensitizers. The book will also be enlightening to m<lustrial physicians, to the legal profession and to 
nurses in patch test clinics. 

In 107 pages the mechanism of contact dermatitix, its investigation, details of contact allergens and 
their source, treatment and prevention are covered. E ac reader wil find the text to be extremely practical ; 
for example the technique of phets-patca "sting, including light sources, is fully covered. 

It is inevitable and unfortunate that legal issues arc frequent_y involved with contact dermatitis, but in 
this book it is invaluable to have medico-lezal problems discussed including the essentials for a medico- 
legal report. It might be that in a Suture edition the Sour pages of formulae of some chemically defined 
sensitizers could be omitted in favour of space for refezences in support of certain statements—for example 
that hexavalent chromium penetrates the skin more «usily than trivalent chromium (p. 20) and to support 
in detail the controversial view that allergic reactions occur within the mouth (p. 19). In this context it is 
noted that there is no referral to candidiasis as a common cause of denture sore mouth, There seemed to 
be only four minor spelling mistaxes. Thes is an excellent little book which sets out clearly and at a 
practical level the cumulative experiences of the Internationa. Contact Dermatitis Research Group. 








C.J STEVENSON 


Skin Diseases in the Elderly. Kan Verscv (t274 London: William Heinemann Medical Books. 
pp. 225, 61 Illustrations. Price £4.40. 


The idea and indeed the intention of writing a boc! or geriatric dermatology is wholly good. More and 
more our patients are elderly, mors and more oar scciety is elderly and more and more our approach to 
disease and decay is old-fashioned so we shouid lesd the world in the study of the ageing skin! Early 
attempts at embodying our knowledge mey appear a litle disjointed as we struggle to discard the attributes 
of youth in favour of the sagginess of cld ege . .. nev always quite successfully. ‘Molluscum contagiosum 
is a pox virus infection which is very common in chiidren and yeung adults but does occur occasionally 
in the aged.’ So, heaven help them, does measks. 

This is a little book with some extremely telling sad concise cescript.cns of skin diseases using words 
to their ultimate effect, and some equally effective ‘wack and white illustrations. Trouble comes with the 
need to translate the ageless approach to that prescrised by the sub-titl—‘a comprehensive (sic) account 
of clinical geriatric dermatology’—for the sectians devoted purely to age changes are rather vague and 
lifeless. I would rather Dr Verbov had pamted more sharply a picture 9? our ageing selves, and of that 
which he knew we were capable of dermazolog:calls speaking. 

And dermatologically speaking et nene of any gemeretion ever, ever ecmmit Such a sentence ever ever 
again: ‘In chronic urticaria psychogenic fectors suca as tension, worry. fatigue and marital disharmony 
are important but foods, drugs, inhalants and srsteric diseases includimg systemic lupus erythematosus, 
renal disease, hepatic disease, visceral carcinoma, Elocd dyscrasias amd metallic disorders should be 


H 


excluded’. From bumps in the night, Gocd Lerd deliver us. z 











R.D.SWEET 


Disorders of the Autonomic Nerveus System. R.E.Jounsom and J.M.K.SPALDING (1974) 
Oxford: Blackwell Scientific. pp ix +300, ilustraæd. Price £6.50. 


Johnson and Spalding have successfully combined a scholarly approzch to diseases of the autonomic 
nervous system with a plain style of writmg, accompanied by -nteresting historical notes, which make 
very agreeable reading. Five chapters deal with autcwomic contre] of the circulation and its dysfunction— 
a subject where the authors have themselves made -mportant contributions to the literature. There are 
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also two introductory chapters on anatomy and pharmacology and two on central body temperature 
regulation. The remainder deals with individual systems. 

The section on vascular disorders of the limbs succinctly defines our ignorance of the mechanism of 
Raynaud’s disease and other cold-sensitivity states. It is depressing that, apart from recent work elimin- 
ating increased sensitivity of central thermoregulation as an important factor in Raynaud’s disease, we 
know little or nothing more than did Lewis in the 1930’s. 

More informative, are discussions in the same chapter of the circulatory disturbances in paralysed 
limbs. The influence of metabolism and heat production in healthy muscle on the dynamics of the 
circulation in the overlying skin is of especial interest. The axon reflex flare is described in the usual way 
but the authors, who have themselves done work on this phenomenon, do not discuss the most puzzling 
aspect of the reflex—that it implies release of transmitter substance by sensory nerve terminals innervating 
vessels. 

The chapter on sweating is very good and describes methods of clinical investigation of dyshidrotic 
states. There is a particularly full account of gustatory hyperhidrosis and its mechanism. One would have 
liked to have had the authors’ views on cholinergic urticaria. 

The book is very well produced and illustrated and the index is satisfactory. It deserves to be widely 
read by dermatologists. 

M.W.GREAVES 


Organpathologie. Edited by W.Dorrr (1974) vol. 3. Stuttgart: Georg Thieme. pp. 390, 363 
illustrations. Price £17.50. 


This is the third volume of a handsomely produced multi-author work in the Aschoff tradition, treating 
the whole of pathology by organs or systems. Dermatology is considered in 23 pages, 7 more than the 
eye is accorded and a dozen less than the ear. The section on the skin was written by Professor Günther 
Schalloch, Director of the Pathological Institute of the Faculty of Clinical Medicine in Nürnberg. 
Anyone who has tried to prepare a précis of skin pathology for a ‘general’ reader and has been subject to 
severe editorial constraints of space and time, will acknowledge that the author has achieved a small 
miracle of compression and clarity. (The few illustrations he has been permitted are mostly disappointing.) 
This chapter provides an overview, so to speak, of dermatopathology but for the dermatologist in training 
or practice more detail and differential diagnosis are necessary. 

PI Happ 
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News and Notices 


INVESTIGATIVE GROUP 
British Associatie» of Dermatologists 


The next meeting of the group will be held at tke University of Leeds on Friday and Saturday 23 
and 24 January 1975. Those requiring accommodation should write to Dr W. Cunliffe, Department 
of Dermatology, Leeds General [nfrmary. Members wishing to submit papers should send standard 
abstracts (details are being precisculated? to Professor Greaves, Institute of Dermatology, Lisle Street, 
London. W.C.2. not later than 13 October 1975 


INSTITUTE OF DERMATOLOGY 
University of London 


Applications are invited from these wishing to be considered for inclusion in the Diploma of Dermat- 
ology Course commencing 6 Ocober 1¢76. Applications should be submitted before 30 November 
1975, and applicants will be notifed in March re76 es to whether or not their application has been 
successful. Application forms may be obtained frem: the Dean, Institute of Dermatology, St John’s 
Hospital for Diseases of the Skin, Lisie Street, L sicester Square, London WC2H 7BJ. 


Post-Graduaie Medical School, University of Cambridge 


The annual introductory course on “Bielogy of the Skin’ will be held at Fitzwilliam College from 7 to 12 
December 1975. Enquiries and applications should be sent to: The Secretary, Cambridge University 
Medical School, Hills Road, Cambridge. 


Rudolph Eliender Medical Foundation 


The Rudolph Ellender Medical foundation will be presenting its Second Annual Dermatocryosurgical 
Seminar on 4 and § October 1975. Further information may be obtained from the Foundation at: 
Rudolph Ellender Medica] Foundation, Iac., Roof, Delta Towers, New Orleans, Louisiana 70112, 
U.S.A. 


St Jokn’s Hospital foer Diseases of the Skin 


Research Grants totalling £200,609 have been received from the MRC ar Wellcome Trust. They 
will be used to establish and support new skin ph:rmacolcgy laboratories if the Institute’s Homerton, 
Boa branch and to enable research tc be carried out on pharmacological mechanisms of skin 
inflammation. \ 


NOTICE TO CONTRIBUTORS 


The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the 
pathology of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of 
the dermatologist in clinical practice. However, the rapid development, during the past twenty years, of research 
on the physiology and experimental pathology of the skin has been reflected in the contents of the Journal, which 
now provides a vehicle for the publication of both experimental and clinical research and serves equally the 
laboratory worker and the clinician. To bridge the gap between laboratory and clinic the Journal publishes each 
month a signed editorial reviewing, primarily for the benefit of the clinician, advances in some field of laboratory 
research, and also reviews of recent advances in such aspects of dermatology as contact dermatitis, therapeutics and 
drug reactions. Other regular features include book reviews correspondence and society proceedings. The 
Journal is the official organ of the British Association of Dermatologists, but it attracts contributions from a 
countries in which sound research is carried out, and its circulation is equally international. 
Papers accepted become the copyright of the Journal. This journal is covered by Current Contents. 


Manuscripts should be sent to the Editor, Dr R. H. Champion, Addenbrooke’s Hospital, Hills Road, Cambridge 
CB2 2QQ. They should be typewritten on one side of the paper only, with a wide margin, be double spaced, and 
bear the title of the paper, name and address of each author, together with the name of the hospital, laboratory or 
institution where the work has been carried out. The name and full postal address of the author who will be 
responsible for reading the proofs should be given on the first page. If, in addition to the original typewritten copy, 
a duplicate copy, complete with figures, tables and references, is submitted, this will frequently speed publication. 
The author should keep a carbon copy of his manuscript. The Editorial Board reserves the right to make literary 
corrections. 


Abbreviations and units. Full names with uncommon abbreviations must be given with the first mention; new 
abbreviations should be coined only for unwieldy names and should not be used at all unless the names occur 
frequently. In the title unusual abbreviations should be identified; in the introduction and discussion they should 
be used sparingly. Abbreviations of units should conform with those shown below. 


gram(s) g minute(s) min molar mol/l 
kilogram(s) kg centimetre(s) cm millilitre(s) ml 
milligram(s) (10 “5 g) mg second(s) s gravitational acceleration g 
microgram(s) (r0 ~® g) ug cubic millimetre(s) mm? micrometer(s) pm 
nanogram(s) (107? g) ng millimetre(s) mm per cent Ka 
picogram(s) (10 ~'? g) pg millicurie(s) mCi isotopic mass number placed as '3'J 
hour(s) h milliequivalent mmol 


These and other abbreviations and symbols should follow the recommendations of: Units, Symbols and Abbre- 
Ce A Guide for Biological and Medical Editors and Authors (1971) The Royal Society of Medicine 
„ondon. 


Illustrations should be referred to in the text as ‘Figs.’, and be given Arabic numbers, and should be marked on 
the back with the name(s) of the author(s) and the title of the paper. Where there is any possible doubt as to the 
orientation of an illustration, the top should be marked with an arrow. Each figure should bear a reference number 
corresponding to a similar number in the text. Photographs and photomicrographs should be unmounted glossy 
prints and should not be retouched. Colour illustrations will be accepted when found necessary by the Editor, 
although the author will be expected to bear the cost. Diagrams should be on separate sheets; they should be 
drawn with black Indian ink on white paper or feint-ruled graph paper and should be about twice the size of the 
final reproduction. Lines should be of sufficient thickness to stand reduction. Each illustration should be accom- 
panied by a legend clearly describing it; these legends should be grouped on a separate sheet of paper. 

There should be as few tables as possible and these should include only essential data; they should be type- 
written on separate sheeÑ and should be given Arabic numbers. 





References. Only papersgclosely related to the author’s work should be referred to; exhaustive lists should be 
avoided. References shoujf be made by giving the author’s surname, with the year of publication in parentheses. 
When reference is madefo a work by three authors, all names should be given when cited for the first time and 
thereafter only the Drog name adding ez al., e.g. Blackett et al. (1952); for four or more authors, the first name 
i b d be used on all occasions. If several papers by the same author and from the same year 
» b, c, etc., should be put after the year of publication, e.g. Blackett et al. (1952a) or Blackett et al. 
. All references should be brought together at the end of the paper in alphabetical order. References 
and papers should mention: (1) name(s) followed by the initials of the author(s); (2) year of publica- 
n in parentheses; (3) title of paper; (4) title of the Journal in full; (5) volume; (6) number of the first page of 
e aydcle. Thus: CUNLIFFE, W.J. & SHUSTER, S. (1969) The rate of sebum excretion in man. British Journal of 
Deyhhatology, 81, 697. References to the books and monographs should include: (1) author(s) or editor(s); 
year of publication: (3) title; (4) edition, volume etc.; (5) page referred to; (6) publisher; (7) place. Thus: 
EARE, J.M. & WILSON Jones, E. (1972) Necrobiotic disorders. In: Textbook of Dermatology (Ed. by A.J. Rook, 
D.S. Wilkinson and F.J. Ebling), 2nd edn, Vol. 2, p. 1066. Blackwell Scientific Publications, Oxford. 











Page proofs will be submitted without the original typescript to the author for proof-correction (see under 
‘manuscripts’) and should be returned to the Editor within three days. Major alterations from the text cannot 
be accepted. 
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Dioderm- 

' new preparation of 

0: ZHydrocortisone cream 
with vasoconstrictor 
activity and 

clinical effectiveness. 


Clinical trials have shown that DIODERM is In view of the increasing anxiety concerning 
extremely effective in the treatment of steroid the prolonged and often indiscriminate use of 
responsive dermatoses and that itis fluorinated and other synthetic steroids 
significantly more therapeutically active than. © DIODERM, containing the relatively low 
1-0% Hydrocortisone Cream B.P.C.1 This concentration of 0-1% natural hydrocortisone, 
clinical activity corrélates with the ability of would appear to be a very suitable preparation 
DIODERM to produce vasoconstriction ata for prolonged use, where relatively large areas 
concentration of 0:1% hydrocortisone... of skin are involved or in children. 


DIODERM does not contain urea or any other keratolytic agent. 







Presentation 
Dioderm— containing 0:1% Hydrocortisone. 30 gram tubes, PL 0173/0018. 
Dioderm C — containing 0°1% Hydrocortisone and 1:0% Clioquinol. 

30 gram tubes, PL 0173/0019. 


` 
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1. Brit. J. Derm. 92, 585, 19}! 

2. Archs. Derm. 86, 608, 1962 

3. Brit. J. Derm, 90, 197, 1974 

Further in.foymation and literature available from: 
Dermei Laboratories Limited 

Tat:nore Piace, 

Goasmor#, Herts, England 
/Jioderin is entirely a product of British research 

` angis owned and marketed by an independent British company. 
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Patents applied for. 


uritusam and vulvae is a symptom that can be so 
annoying, embarrassing, and intractable that 

Ferers ave willing to undertake any treatment 
get relief,” 


‘Vallergar ’ 


has so many benefits 
antipruritic 


\ullergan relieves the stching and so stops the 
cratching. ‘Vallergan’ reduces the need for any 

m © topa! medication including corticosteroids. 
vallergan’ helps prevent exacerbation and 

-condary uafection 


Lergan’ relieves irritation and pain. 
* antihistaminic 


lersan’ is most effective in urticaria and other 


gicskin disorders. 
== Sedative 
e rgan’ premotes sleep at night. 


=: well telerated 


rgan’ ss well tolerated by infants, children and 
including the elderly. 


= presentations 


You Cam prescribe ‘Vallezgan’ either as tablets or as 
>, available in two strengths. 


‘Vallergam’ for itching, 
scratching, anal irritation in 
all conditions at all sites, 


at all ages, whatever the cause 
ef by 


H > e pres dy ae heme, 1065.6 CAE, 
= 
Full ir orma atiomis available on request 
‘Vallergan’ is a trade mark of 
Ma, & Baker Ltd Dagenham Essex RM10 7XS 








for its preparations of trimeprazine tartrate, gs 
a Meo = Per "` ge 
MA 3127 more: 





To lie inthe 
soothing embrace 
ofa comfortable 
warm bath 
while a medically 
effective emollient 
ors its 
WOU TAS...’ Ses 


Packs: 65ml and 150m! bottles; 1 litre dispensing pack 
Oilatum Emollient is classifi a 
drug and is prescribable on EC10 without restriction. 


If you have not heard the record 
ʻA Refresher Course in Dermatology for 
General Practitioners’ — a 15 minute lecture 
. by a Consultant Dermatologist — we shall be 
pleased to send you a copy. Samples of 
Oilatum Emollient are available. 


Ne 

KK 

H Full information on request Lé & 
ei 


Stiefel Laboratories (UK) Limited sch 
825 Yeovil Road, Slough SL1 4JA 


NYSTAVESCENT 


pessaries 





Nystavescent pessaries 
anew answer to the growing problem 
of vaginal infection due to Candida 


Nystan Ge 
applied to the surrounding skir 
eases local irritation. ot 
[j St Iron 
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This is the same elbow. The photograph on the the left shows it w 
treatment with other corticosteroids had failed. In contrast, on the 
you see the result after only one week's treatment with Dermovate, 
under occlusion at night. 





Every day, experience is confirming the findings of extensive clinical tria’ 
in which Dermovate was shown to be superior to other modern topical 
corticosteroids’ not only in psoriasis, but also in difficult eczemas. 





The sooner Dermovate is prescribed for psoriasis and stubborn eczemas, the be 


Dermova Proven top performer in psoriasis and 
stubborn eczemas. 


"British Journal of Dermatology, (974) 90, 197 
Dermovate Cream and Ointment each contain 005% w- w clobetasol propionate. 
Available in tubes of 25 and 100 grams. 


Glaxo 


_ Further information on Dermovate (trac 
Glaxo Laboratories Ltd. Greentord, Middies 


-mark is available on request from 
ax UBBOHE 









The proven success of Synalar Gel 





a 


is spreading. 


‘Synalar’ Gel offers a preferable alternative to conventional 
creams and ointments in the treatment of inflammatory dermatoses 
on most body areas, whether they be hirsute or glabrous. 

Economical in use. The clear, greaseless gel spreads easily to 
produce a thin, invisible film which creams and ointments cannot 
match and which patients find highly acceptable. 

Successful treatment is less likely to be compromised by 
sensitisation or irritation. ‘Synalar’ Gel has been shown to be 
less irritant than many commonly used steroid creams and ointments: 
It is also free from sensitisers such as lanolin and parabens? 

The superiority of ‘Synalar’ Gel over a variety of popular creams 
and ointments such as betamethasone 17-valerate has been 
shown by bioavailability studies“ This is further confirmation of the 
outstanding clinical effectiveness of ‘Synalar’ Gel. 


yn r Available in 
tubes of 30g. 
Synalar’ (fuocinolone acetonide) isa trade mark 
Nothing to see but results. 
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New product 
announcement 


Treatment of Metastatic 
Malignant Melanoma 


DTIC-& 


DACARBAZINE 








@ the first chemotherapeutic agent 
specifically indicated in the treatment of 
metastatic malignant melanoma 


@ world-wide clinical studies‘? report an 
overall remission rate of 20% 


@ developed by the Nationa! Cancer 
Institute of the U.S.A. 


Full information and reprints of clinical papers 
available on request from. 
Dome Laboratories 
ee, Division of Miles Laborcteries td 
Sege Stoke Court Sioke Poges Slough SL2 4LY Tel Farnham Common 2151 


References: DM 652 
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2. Wagner D.E., et al, Oncology 26 316-316 (1871) ade 


3. Carter S.K., and Friedman M.A., Europ. J. Cancer 8 85-92 (1972) mark 
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Specially designed to succeed 
in psoriasis and recalcitrant eczema. 


New HALCIDERM controlled potency for prolonged activity. 
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prescribe patient confidence 


“‘Acneis an almost universal complaint in adolescence "' 


"Man patients when they seek the helt øf their doctor 
are depressed, discouraged and disillusioned. Their ewn 
efforts at treatment have failed, or the first prescription 
was not the cure they anticipated. in the management 
of acne the patient must appreciate that he or she may 
have to persevere with treatment throughout their teens 
and it should be emphasised that in this way one 





rapes po limit as far as possible the severity of the 
esions and prevent severe or permanent scarring.“ 
When patieats like these ask for your help remember that 
eo yical reports show that acne responds to Quinoderm. 
Available as Quinoderm 
wih Hydrocortisone Cream 30G. for initial treatment. 
Quinaderm Cream 25G. for subsequent treatment. 


1. 2, Practitioner 1970, 204, 639 


B 
Quinoderm Hydrocortisone 30G. Quinocerm Cream 256 
Benzoy! Peroxide 10.0% Benzoyl Peroxide 10.0% 
Potassium Hydroxyquinoline Potassium Hvdroxygainoline 
Sulphate 0.5% Sulphate 0.5% 
Hydrocortisone 1% in an astringent creen base 
in an astringent cream base 


For further information anc literature please write to 


THE QUINODERM COMPANY, OLDHAM, LANCS. 


A unique drug-delivery system 
British research has devised a new 
way of influencing the 
bioavailability of hydrocortisone. 
Alphaderm incorporates a unique 
drug-delivery system* enabling 
hydrocortisone to penetrate the 
epidermis efficiently. Optimum 
rehydration is achieved without 
recourse to occlusive dressings, and 
as the pH of the preparation 
approximates that of normal skin, 
stinging and smarting are avoided. 


New British 
discovery 
makes topical 


hydrocortisone 


as effect 


ive as 


its fluorinated 
derivatives 


Alphaderm is as effective as the 
fluorinated steroids 

A recent double-blind trial? has 
shown Alphaderm to be at least 
as effective as betamethasone 
17-valerate in the treatment of 
atopic eczema. 

Another recent controlled trial? 
has corroborated these results in 
other types of eczema. In 
addition, Alphaderm was shown 
to be significantly preferred by 
the patients. 





Alphaderm - a more natural 
treatment of chronic skin conditions 


Because hydrocortisone is a 
naturally occurring hormone, 
Alphaderm is less likely to cause 
the hazards that may accompany 
long-term therapy with 

fluorinated products. 

Alphaderm contains naturally 
occurring body substances. 
Alphaderm does not contain 

lanolin, parabens or other 
preservatives. 

* Hypertonic solution of urea is adsorbed 
onto an inert powder matrix. This is 
incorporated into a water-retaining base 

to produce a non-greasy cream with 

unique hydrating and penetrating properties. 
1. Almeyda, J. and Burt, B.W., Brit. J. 
Derm. (To be published) 2. Harries, E. H. L. 
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Clinical and Laboratory Investigations 
Intra-epidermal carcinoma of the eyelid margin 
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SUMMARY 


Twenty-two cases of intra-epidermal carcinoma of the ciliary margin have been diagnosed ina 15-year 
survey. The clinical appearance is variable, resembling in some instances a benign warty lesion, and in 
others a fully developed squamous cell carcinoma. As the lesion grows it produces keratotic plugging 
of the lash follicles and nodules on the lid margin; in due course this results in loss of the related cilia. 
When dermal invasion occurs the resultant squamous cell carcinoma is potentially dangerous because 
of the involvement of the adnexal structures, which on the ciliary margins are particularly large and 
penetrate deeply into the lid substance. Adequate biopsy which includes at least one lash follicle is 
essential for accurate diagnosis, and treatment requires complete excision with a reasonable margin for 
safety. Of the twenty-two patients, nineteen were male and three female; fourteen of the men involved 
had handled oils and greases for prolonged periods. 


Tumours of the eyelid are not uncommon. In a survey of cases seen at the Nottingham-Derby 
Combined Clinic (1959-1973) the following neoplasms affecting the lids were noted (Table 1): 


TABLE 1. The incidence of tumours of the eyelid and of the whole skin 





All areas 
Upper Lower Total —————-—-——— Total 
lid lid Male Female 

Basal cell carcinoma 48 270 318 1619 1575 3194 
Superficial basal — I I 22 28 50 

cell carcinoma 
Squamous cell carcinoma 2 6 8 480 180 660 
Intra-epidermal 

carcinoma not involving 2 II 13 

the ciliary margin 219 174 393 
Intra-epidermal 

carcinoma involving the 13 9 22 


ciliary margin 
En 


* Present address: Raigmore Hospital, Inverness, Scotland. 
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The twenty-two cases of intra-epidermal carcinoms involving the ciliary margins will be discussed in 
some detail. Treatment of the other cases has not presented any special difficulties. The great majority 
have been excised, and where necessary the defect zrafted by the plastic surgeon; recurrence rate has 
been negligible, and the cosmetic result very good. 

We consider that intra-epidermal carcinoma of the eyelid margin is potentially dangerous, as com- 
pared with similar lesions elsewhere on the bedy. This altered prognosis may be due in part at least to 





FIGURE I. Section taken across a nermal upper erelid paralle! to the free margin and showing 
conjunctiva superiorly and skin surface inferior y, Lash follicles ave seen centrally, deeply embedded 
in the collagenous tissue of the tarsal plate. Sebaceeus glands are numerous throughout the section 
and sweat ducts and glands are also neted in the cemt=al zone. (Haematoxylin and Eosin x 8.) 
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(a) the distinctive anatomy of the eyelid and (b) the behaviour of intra-epidermal carcinoma (Bowen’s 
disease) in relation to the skin appendages. 


(a) Anatomy of the eyelid margin 

The cilia are arranged in two or three irregularly placed rows and are longer and more numerous in the 
upper lid. The follicles of the cilia extend 1-5-2°5 mm into the fibrous tissue of the lids. Certain 
cutaneous structures are also modified, the sebaceous glands (Zeis glands) and the sweat glands (glands 
of Moll) having distinctive features. The sebaceous glands of Zeis are present on the lid margin in 
association with the cilia; they are larger than average, and open into the ciliary follicle by a short, 
wide duct. The sweat glands of Moll are of an unusually large type, lying between the cilia and extend- 
ing into the substance of the lid as deeply as the tarsal plate. Their ducts open either into the ducts of 
the Zeis glands, or directly into the ciliary follicles, close to the surface (Fig. 1). 


(b) Intra-epidermal carcinoma (Bowen’s disease) in relation to the skin appendages 

Pinkus & Mehregan (1969) discussing changes that occur in association with Bowen’s disease state: 
‘The balance between dysplastic epidermis and adnexal epithelium often is disturbed in Bowen’s 
disease to the disadvantage of the adnexa. Instead of forming hyperkeratotic umbrellae the follicular 
epithelium often just reaches the skin surface. In many cases dyskeratotic epidermis invades ostial 
territory and may replace follicular epithelium all the way down to the sebaceous duct without 
breaking the basement membrane.’ 

The differential diagnosis of tumours occurring on the lid margins includes warts and warty naevi, 
cellular naevus, cyst, seborrhoeic keratosis, chalazion, basal cell carcinoma, squamous cell carcinoma, 
Zeis gland and Meibomian gland carcinoma, extra-mammary Paget’s disease, and the group of intra- 
epidermal carcinomata that form the subject of this paper. Differentiation between these lesions may 
be difficult; of the twenty-two proven cases of intra-epidermal carcinoma listed in Table 2 the initial 
histological report on eight was benign keratosis, mainly because of inadequate biopsy. Fifteen other 
lesions, clinically considered to be intra-epidermal carcinomata, were reported histologically to be 
benign keratoses, i.e. solar or senile keratoses. Of these, two are still considered to be carcinoma in 
situ and are under close surveillance; further and adequate biopsy in such cases will probably be 
required to establish the diagnosis. Early lesions of intra-epidermal carcinoma of the eyelid may look 
like warts or simple keratoses, i.e. benign solar or senile keratoses (vide Case 1). Careful follow-up 
of such lesions is indicated to detect evidence of extension and involvement of the lash follicles. If 
this occurs adequate biopsy and histopathological examination are essential. When the ciliary follicles 
are plugged with keratin, and more especially when the ciliary margin becomes nodular, biopsy 
excision will establish the diagnosis and provide effective treatment. 

Twenty-two cases of intra-epidermal carcinoma are tabulated (Table 2) in chronological order of 
referral; five are dealt with in greater detail to demonstrate the stages of development from the rela- 
tively innocuous to the lethal. 


Case 1 (Table 2, No. 12) 
A male storekeeper, aged 34 years, presented with a keratotic lesion of the left lower lid of a year’s 
duration, and of benign appearance (Fig. 2). His work as a storekeeper brought him in contact with 
oils. The lesion was raised, warty, 0-7 cm in diameter and impinged on to the conjunctival margin. 
It was removed under local anaesthesia by a wedge excision. 

Histology. ‘Surface intra-epidermal malignant change is seen throughout the lesion, extending to 
the conjunctival margin. One lash follicle only shows very slight involvement near the surface, but 
deep penetration of adnexal structures is not seen.’ 
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FIGURE 2. Case 1 with warty lesion on left lower lid. 


Case 2 (Table 2, No. 8) 

A male joiner, aged 61 years, had on the right upper lid a warty lesion which had been present for 3 
years. Curette biopsy showed no evidence of malignancy. Five weeks later he had a keratinizing lesion 
2 cm in diameter covering two-thirds of the eyelid. The contour was roughly circular, but the lesion 
extended along the ciliary margin with a series of warty nodules. The upper lid and the whole ciliary 
margin were excised. 

Histology. ‘Intra-epidermal malignant change extends into the hair follicles, some of which show 
retention cyst formation. Other follicles show a more florid type of intra-epidermal carcinoma which 
also involves the upper part of the pilosebaceous ducts.’ 

Further excision was undertaken 3 months later. Histology showed intra-epidermal carcinoma 
without invasion, and excision appeared complete. 


Case 3 (Table 2, No. 9) 

A male shopkeeper, aged 61 years, claimed that the lesion of the right lower lid had been present for 
only 6 weeks before referral. He had had a basal cell carcinoma on the right side of the nose treated 
with X-rays 25 years previously. There was a crusted lesion 2-4 x 19 cm on the right lower eyelid 
adjacent to the irradiated area. The eyelashes of the right lower lid were absent. There were numerous 
keratoses on the scalp and left temple. A clinical diagnosis of intra-epidermal carcinoma involving the 
lash follicles was made, and this was confirmed by biopsy. The eyelid and lid margin were excised and 
the lid reconstructed. 


244 JI Act ai um et al. 





FIGURE 3. Case 3 showing involvement of right lewer lid and radiotherapy scarring of right side of 
nose. 


Histology. ‘Many sections show florid intra-eridermal carcinoma which is most marked in the 
lash bearing area and extending deep intc the fcllicles. The conjunctiva is also involved. It is 
difficult to know if excision is complete as the changes are so widespread.” 

Twenty months later a small keratosis was seen just below the lid margin on the grafted area of the 
right lower lid. This enlarged to ©-4 cm in diameter in 2 months and was excised. Histology showed 
ulceration in relation to an area of intra-epicermal carcinoma without evidence of invasion. Excision 
was complete. He has remained well since 


Case 4 (Table 2, No. 5) 
A male shunter, aged 64 years, had a warty lesion on the right upper lid which had been present for 
10 years. It was first treated by carbon dioxide snow, but continued to increase in size. In November 
1965 the inner half of the right upper lid was covered by warty keratotic tissue which involved the lid 
margin. The patient complained of constant pain amc irritatien from conjunctival involvement. Biopsy 
of this area showed intra-epidermal carcinoma without dermal invasion. The upper eyelid, the ciliary 
margin and the affected part of the conjunctiva were removed by wedge excision and the lid 
reconstructed. 

Histology. ‘A keratotic and papillary squamous cell lesion with some intra-epidermal carcino- 
matous change; no evidence of invasion; excision 2ppears complete.’ 
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FIGURE 4. Florid intra-epidermal carcinoma with marked pleomorphism and downgrowths (Case 3). 
(Haematoxylin and Eosin x 30.) 


Three months later the whole upper lid became nodular, red and crusted. This was considered to 
be invasive squamous carcinoma and the whole upper eyelid was excised and replaced. He is still under 
supervision and remains well. 

Histology. ‘Extensive intra-epidermal carcinoma of the ciliary margin of the upper lid extending 
on to the conjunctiva. No evidence of invasive growth.’ 


Case 5 (Table 2, No. 1) 

A male motor engineer, aged 52 years, was first seen in August 1960 with a keratotic lesion of 2-3 years’ 
duration on the lateral aspect of the right upper and lower lids. The right side of his face had been 
scalded with oil 6 years previously. Biopsy showed a flat type of squamous papilloma with occasional 
atypical cells and mitoses, but no evidence of frank malignancy. The lesion was, therefore, treated by 
diathermy under local anaesthesia. In July 1964 he had a recurrence of the keratotic condition of the 
right upper and lower lids; a second biopsy showed no evidence of malignancy, but because of the 
sinister clinical appearance, both lids were excised and reconstructed. The excised tissue contained 
a well differentiated squamous cell carcinoma. In January 1966 he had a recurrent warty lesion at the 
right outer canthus extending on to upper and lower lids, and an enlarged lymph node in the right 
pre-auricular area. Biopsy of the lesion showed an anaplastic squamous cell carcinoma, a very different 
histological picture from that of 1964, but biopsy of the lymph node showed no evidence of squamous 
cell carcinoma. Because of conjunctival involvement the right eye was enucleated and post-operative 
radiotherapy was given to the pre-auricular nodes. Further recurrence developed after initial improve- 
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FIGURE e. High power view showing malignant cel s |inmg sebaceous głands of the eyelids (Case 3). 
(Haematoxylin and Eosin x 409.) 


ment, and in February 1967 the patient died of secondary carcinomatosis from the primary squamous 
cell carcinoma on the right outer canthus. It seems probable that the initial biopsies in this case had 
been inadequate to reveal the true histopathologica picture, as the affected follicles were not included 
in the rather superficial specimen 


COMMENT 


(a) Incidence 

This group of twenty-two cases of intra-epiderma! carcinoma of the eyelid margin forms approxi- 
mately 6:1% of all the malignamt rumours of the eye id referred to the Combined Clinic from 1959 to 
1973. 


(b) Duration 
The duration of the tumours prior to referral varied from a matter of a few weeks in two cases to 10 
years in one. 


(c) Age of patients 

Table 3 shows the age incidence for the period 1959-1973 of: 
(1) intra-epidermal carcinoma of the evelid margin. 

(2) intra-epidermal carcinoma of all other sites. 
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FIGURE 6. Case 4 showing intra-epidermal carcinoma of R. upper lid of ro years’ duration. 


TABLE 3. Age incidence of tumours of eyelids and skin 














Age I.E.C. of eyelid margin I.E.C. all areas SCC all areas 
Male Female VA Male Female % Male Female Gef 
cases cases cases cases cases cases 

Not recorded — — 2 os I I 03 

10+ 2 03 

20+ - — I 0'25 I SN 

30+ I 4-5 3 3 I's 5 4 DW 
40+ I 2 137 16 17 BA 43 7 7°55 

50+ 5 I 27°3 39 35 18.8 104 17 183 

60+ 9 40°9 oi 54 36°9 140 52 291 

70+ 3 13°6 68 64 33°65 184 99 429 

Total 19 3 100°0 219 174 100°0 480 180 100°0 


(3) squamous cell carcinoma of all sites. 
These figures indicate that intra-epidermal carcinoma of the eyelid margin occurs at a somewhat 
earlier age than it does on other sites. 


(d) Site of lesions 
Two patients had an intra-epidermal carcinoma in the vicinity of the outer canthus with involvement 
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FIGURE 7. Low power view of warty type of intra-epidermal carcinoma of eyelid margin. There 
is marked hyperkeratosis and acanthosis with roundec downgrowths into the inflamed dermis 
(Case 4). (Haematoxylin and Eosin x 40.) 


of both upper and lower lid margins. The lid involvement, with the inclusion of these two, was as 
follows: 


Right upper, 7; Right lower, 6; Left upper, 7; Left lewer, 4. 


(e) Occupation 

Fourteen of the twenty-two patients had done work which entailed handling oils and greases (Table 2). 
One of the males who was not engaged in work of thi- sorz had had a basal cell carcinoma in the vicinity 
treated with X-rays 25 years previously. Of the three females, two were housewives and one a short- 
hand-typist. 
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FIGURE 8. Case 5, extent of involvement in 1964. 


(£) Colour 
No note was made of the skin and hair colour of these patients, except that all were Caucasians, but 
in any future investigation of this disorder colouration should be recorded. 


(g) Clinical course of the disease 

The clinical appearance in the early stage was that of a benign keratosis or warty lesion of the lid 
margin. In long standing cases the lesions tended to develop horny plugs close to the lid margin which 
then became nodular, presumably due to extension of the intra-epidermal carcinomatous change into 
the lash follicles. This downgrowth may in due course destroy the follicle and its eyelash. In three of the 
twenty-two patients the intra-epidermal carcinoma had penetrated the epidermal barrier and given rise 
to an invasive squamous cell carcinoma, which proved fatal in the fifth case referred to above. Three 
of the non-invasive lesions were inadequately excised initially, and had to be retreated surgically. Because 
of the involvement of the lash follicles by the intra-epidermal carcinoma, superficial treatment will 
fail, resulting in loss of time and so increasing the possibility of invasion of the dermis by squamous 
cell carcinoma. 


Histopathology 
All twenty-two cases showed features of intra-epidermal carcinoma, but with a variable degree of de- 
differentiation and cytological atypicality. At the extremes of the spectrum two main types of lesion 
are identifiable. 

(1) A hyperkeratotic, warty, papillary lesion with marked acanthosis and bulky rounded down- 
growths into the mildly inflamed dermis (Fig. 7). The basal layer is clearly defined, unless frank 
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FIGURE 9. Low power showing marked acanthos:: and rete peg prolongation with growth along the 
lash follicle. (Haematoxylin and Eosin < 40. 


invasive changes occur. There is enly slight oss of polarity, and the proliferation is mostly of regular 
appearance, but mitotic figures and individual cell keratmization can be found on careful search. The 
superficial part of the tumour can appear so regular :n its maturation and keratinization that an inade- 
quate biopsy may give a false imoression of innocence, as in the first two biopsies in Case 5 (Fig. 9) 
Even when the complete lesion — available for examination. misinterpretation of the appearances can 
readily occur, unless the potentia of the type of lesion on this site is appreciated. 

(2) A non-keratinizing or slighty keratotic lesioa of flatter contour amd usually with a slightly scaly 
surface. The histological appearaaces conform to the more classical descriptions of intra-epidermal 
carcinoma in other cutaneous or mucosal sites. Cellularity, pleomorphism, mitotic activity and loss 
of polarity are obvious and individually keratinizing celb are readily scen (Fig. 4). Downgrowths of 


Carcinoma of the eyelid margin 251 


rete pegs are more extensive and pointed than with the keratinizing lesions, and the basal layer is 
commonly obscured by a dense dermal inflammatory cell infiltrate. This type appears to grow more 
rapidly and spread more extensively than its keratotic counterpart. 

It should be appreciated that several of the cases in this series showed a histological appearance 
intermediate between the two types identified above. All these lesions are liable to extend along the 
ducts of appendage structures (Figs. 4 and 5), and, as a result of the peculiar depth and position of the 
lash follicles (Fig. 1), growth in this direction may well be much greater than can be clinically assessed 
with accuracy. Sections cut parallel to the lid margin demonstrate involvement of the adnexae much 
more satisfactorily than sections taken at right angles to the edge (Fig. 5, Table 2, Case 3). 


Treatment 

As intra-epidermal carcinoma invades the ciliary adnexae, in advanced cases to their deepest element, 
and because of the size of these adnexae in the eyelids, when the diagnosis has been established by 
adequate biopsy, we submit that surgical excision is mandatory. The tumour must be ablated; it is 
often difficult to assess whether this has been achieved in depth, especially where the skin and adnexae 
are involved. Complete excision must be achieved regardless of the need to preserve any particular 
structure; the surgeon must, therefore, be prepared to do reconstructive surgery. Fortunately excision 
and direct suture of the skin to the conjunctiva can usually be achieved, but the pathologist must state 
whether he considers that removal is complete in all directions; if the excision is inadequate further 
surgical procedures will be necessary. A description of most of these procedures form alignant tumours 
of the eyelids was published by Shulman (1962). 

The following procedures were carried out in the present series: 


(1) Excision of the ciliary margin with direct closure 

This was performed on ten patients, including case No. 1 above, either by a wedge excision with 
direct closure or by removal of the whole of the ciliary margin by a longitudinal incision followed by 
advancement of the skin upwards or downwards as in an eyelid reduction. 


(2) Free Grafting 

Six patients. For lesions covering a large area of skin without involving the conjunctiva, the whole of 
the eyelid skin and ciliary margin were excised and the defect covered by a free graft. For the upper lid 
a thin split-graft from the arm is required, and for the lower lid a full thickness post-auricular graft. 


(3) Medial advancement flap of either eyelid 
This procedure is suitable for the removal of tumours which involve up to one half of either eyelid and 
which do not affect the conjunctiva; it was considered necessary in two patients. 

(a) After excision of the lesion the lid margin is divided leaving the conjunctiva intact and carried 
laterally on to the temporal area. A further incision is then made from the lowest part of the defect, 
carried laterally along the lower border of the eyelid and continued in a slightly downward, 
oblique line on to the malar area. The skin, muscle and tarsal plate are then elevated in to the most 
lateral portion of the incisions, and advanced medially to fill the defect. 

(b) Where it is found necessary to perform a full-thickness excision of the affected portion of the 
eyelid, the incisions are made slightly differently. Firstly, an incision extends from the external canthus 
laterally on to the temporal skin for approximately 2-5—4 cm. The lower incision extends from the in- 
ferior edge of the excision laterally along the lower edge of the eyelid, and is extended for approximately 
5 cm on to the malar region, in a slightly oblique downward direction. The conjunctiva at the lower 
fornix is divided, and the lateral portion of the eyelid freed completely, leaving it based on the lateral 
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pedicle. The conjunctiva at the lateral edge of the sclera is then divided leaving the conjunctiva attached 
to the flap. The whole flap is shen advanced medial'y allowing the cornea to be covered by an 
island of conjunctiva. After suture of the flap, the comjunctiva regenerates at the lateral margin, leaving 
minimal deformity. This operation results in the less of some eyelashes at the outer part of the lid. 


(4) Total removal of eyelid: upper or lower 

Three patients. When an eyelid, esther upper or lower, is totally involved, complete removal is required 
with some of the peri-orbital fat. The conjunctiva is teft flush with the upper or lower edge of the sclera, 
with the loss of the fornix. It is possible to reconstruct the eyelid by a modification of Henry’s operation. 
The conjunctiva of the remaining eyed is carefully dissected from the tarsal plate to the full extent 
of the fornix. The tarsal plate may be included in tae dissection. Either procedure ensures that there 
will be sufficient conjunctiva to cover the exposed globe when sutured to the free scleral margin with 6/o 
catgut. The excised skin is replaced by a free graft of split skin from the inner aspect of the arm for 
the upper lid and by a post auricular Wolfe graft fer tae lower. A total tarsorrhaphy is then performed 
between the graft and the remaining eyelid, and matained for 3~6 weeks until the graft is soft, before 
division. The conjunctiva and skin are then sutured wit’ 5,0 silk. 


(5) Exenteration of the orbit 

One patient, This radical and mutiating procedure was-performed only where the disease had advanced 
beyond the limits of primary excision. In this case histological examination showed that excision had 
been incomplete and the tumour had invaded muscle. A prosthesis was required for the resultant 
deformity. 
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SUMMARY 


A deficiency of epidermal cyclic adenosine 3’, 5’-monophosphate (cyclic AMP) has been implicated 
as the cause of the incomplete differentiation, increased mitosis and increased glycogen concentration 
which characterize the psoriatic lesion. This communication contains our data on the epidermal 
concentration of cyclic AMP in the lesional and ‘normal’ (non-involved) skin of patients with psoriasis. 
In these studies we have introduced the following improvement in methodology: (1) Local ischaemia 
in the biopsy specimens was prevented by not giving any injections prior to removal of the tissues 
and by freezing the tissues prior to removal. (2) The epidermis was microdissected from the dermis 
prior to cyclic AMP assay so as to give as pure an epidermal specimen as possible. 

Epidermal cyclic AMP was found to be 20-259% higher in the skin lesion than in the uninvolved skin 
when compared on a dry weight or protein basis but essentially the same when compared on the basis 
of DNA content. Our conclusion is that the cyclic AMP level in the psoriatic lesion is not lower than 
that in the ‘normal’ skin and thus these characteristics in psoriatic lesions cannot be related simply to a 
cyclic AMP deficiency. 


The prominent pathological features of the psoriatic lesion are incomplete differentiation, increased 
cell proliferation, and glycogen accumulation. Voorhees & Duell (1971) ascribed these findings to a 
possible lack of cyclic AMP in the lesion. Cyclic AMP is known to suppress mitosis in epidermal 
cells (Bullough & Laurence, 1964, Voorhees et al., 1972a) and to decrease glycogen in various organs 
by simultaneously activating phosphorylase and inhibiting glycogen synthetase (Robison, Butcher & 
Sutherland, 1971). The theory, therefore, explained many things in a reasonable fashion and had great 
appeal. Subsequent studies by Voorhees and his associates (1972b; 1973a,b) indicated that the 
epidermis in psoriatic lesions did indeed contain lesser amounts of cyclic AMP than did the epidermis 
of the uninvolved skin. 

These measurements were done on keratome strips of skin removed after the local injection of an 
anaesthetic. Recently Härkönen, Hopsu-Havu & Ra (1974) measuring cyclic AMP in similar strips 
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of skin reported that the lesion contained a higher concentration than the uninvolved skin. Although 
the techniques used to measure tle cyclic AMF weze differemt, this sheald not account for the opposite 
conclusions reached by the twe groups. 

We have also measured cyclic AMP in the involved ard uninvolved epidermis of psoriasis patients. 
Unlike the preceding investigations these measurements were carried out on tissues which had not 
been subjected to ischaemia which increases the cvclc AMP level (Yoshikawa er al, 1975b), and 
consisted as far as possible "as". of pure epidermis. Our results are in agreement with the findings 
of Härkönen e al., i.e. the cycko AMP level in the psoriatic lesion is not decreased and in fact may 
be slightly increased. 






















MATERIALS ASD METHEDS 


Biopsies were taken from ten mele adult patients with psoriasis. The patients had received neither 
topical nor systemic treatment “or 3 weeks prior to biopsy. Local injection of anaesthetics before 
biopsy was avoided. Local cleaning of the skin surface was also-avoided since it has been reported that 
rubbing of the skin stimulates mitosis; thus the surface cleaning may change the endogenous level 
of cyclic AMP. 

The psoriatic lesion and adjacemt normal appearing skin were simultaneously frozen by an ethyl 
chloride spray. Biopsies were done by two persons, i.e. ene continually sprayed so that the skin to be 
biopsied was kept frozen all the time, and the other removed two smati cylinders of skin with a 6 mm 
punch attached to an electric motor. The involved tesien was always taken first, then the uninvolved. 





skin under a stereomicroscope. The keratin ta 
dermis from dermis required microdissection. 
ridges in the psoriatic lesion e carefully reme : * purity of the epidermis is approxi- 
mately 95°). (a) The uninveived and (b) The ireoived epidermis from a psoriatic patient. 
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The distance between the two biopsies was 3—4 cm. The cylinder of skin biopsied was cut vertically 
(perpendicular to the skin surface) at 20 jam thickness at — 30°C in a cryostat, and the sections were 
freeze-dried under vacuum for 16-24 h. The samples were not allowed to thaw during all these 
procedures. 

These thin freeze-dried sections showed a clear epidermal-dermal junction without staining. 
Epidermal samples were microdissected under a stereomicroscope by free hand (Fig. 1). For cyclic 
AMP measurement, 50-100 ug of ‘pure’ epidermis was weighed with a Cahn RG electric balance and 
placed in a home-made micro test tube, 2-5 x 35 mm, for the analysis. Cyclic AMP was measured in 
quadruplicate or quintuplicate by the protein binding method (Gilman, 1970) as modified by Yoshikawa 
et al. (197§a). For DNA determination, 7-15 ug of ‘pure’ epidermis was used in triplicates or quad- 
ruplicates (Kissane & Robins, 1958; Santoianni & Ayala, 1965). For protein measurement 50 pg of 
pure epidermis was used after NaOH digestion (Lowry er al., 1951). 


RESULTS 


The cyclic AMP levels in the uninvolved and involved epidermis from ten psoriatic patients are 
summarized in Table 1. On a dry tissue weight basis, the average cyclic AMP level in epidermis from 


TABLE 1, Epidermal cyclic AMP levels in psoriasis 











Uninvolved Involved 
cAMP (pmol) cAMP (pmol) 

Case mg dry mg ug mg dry mg Kg 
no. tissue prot. DNA tissue prot. DNA 
I 1:59 211 0-096 2:89 3:71 0:096 
2 2-77 3°68 0-286 3-08 4°01 OIOI 
3 1-96 2:50 0'087 2:87 3°61 O-179 
4 1°68 217 0-090 2:72 3°51 O° 162 
5 4°92 6-42 0-190 5:33 6'50 0282 
6 6°35 8-62 0415 6-04 B15 0-276 
7 1:63 2'16 0-094 215 2-81 Orie 
8 2:80 3°95 O-172 3°61 4°87 01242 
9 2°87 3°54 0'179 5'17 5°88 KEIER 
Io 3-48 4°01 0:247 444 5:67 0'298 
Average 3°01 3°92 0° 186 3°83 4:87 o top 
tse. +049 $067 +0034 t042 +053 t0025 


normal looking skin was 3-01 pmol/mg, in the psoriatic lesion, 3-83. The result of a paired t-test 
indicates that this difference is significant at the level of 0-01 > P>0-005 (n=10). When the cyclic 
AMP level was compared on a tissue protein basis in psoriatic (involved) epidermis, it was 20°, 
higher than in uninvolved epidermis; the statistical significance was similar (0-01 > P> 0-005, n= 10), 
However, when the cyclic AMP level was compared on a DNA basis, no significant difference between 
the uninvolved and involved epidermis from psoriatic patients was observed (P> 0-7, n= 10). Whether 
this slightly increased level of cyclic AMP in psoriatic epidermis has any biological significance is still 
not clear, but the difference on a weight or protein basis is statistically significant. The obvious 
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conclusion is that, contrary to Voorhees and asseciates’ report (19725; 1973a,b), the cyclic AMP 
level in the involved epidermis is nor jower than that im the uninvolved epidermis. 


DISCUSS LON 
Modifications in the way the tissues were treated prinrtc removal were made because just as in brain 
Kakiuchi & Rall, 1968) ischaemia of the skin results m elevation of the cyclic AMP level. Cyclic AMP 
can increase two to three-fold within 10-20 s (Yoskixawa er al., 19755). This may explain the fact 
that both Voorhees and Harkéner.’s data are higher than ours in spite ef dermal contamination. 


TABLE 2. Cyclic AMP levels ia pserias:s im the lterature 

















Uninvolved Invoived 
cAMP (prei cAMP ‘pmol) 
mg wet mg ag mg wet mg Hg 
Reference tissue prot. DNA tissue prot. DNA 
Voorhees et al. LA Ql 27 eg 41 o4 
(1972) 
Voorhees er al. 2 123. të FO 7O o7 
(1973) 
Härkönen er ai 162 — — zo — — 
(1974) 
Our data Cor 392 o 286 r6 487 œrg6 
(301/33) (383/33) 





Table 2 summarizes the data on cyclic AMP in psoriatic epidermis. Our data have been converted 
for the sake of comparison from the original dry weight basis to a wet weight basis using the ratio of 
dry to wet weight of 1:3 (Stankler. 1969}. The methods as stated before differ for the various measure- 
ments: Voorhees’ 1972 data were obtained by the method of Brooker, Thomas & Appleman (1968); 
Härkönen et al. used the radicimnumoassay of Steiner erel. (1969) wh_le Voorhees’ 1973 data and ours 
were based on the protein binding assay of Gilman ‘4970 . It is noteworthy that the results are closest 
on a tissue weight basis and become more divergent in relation to tissue protein and especially DNA. 
In fact Voorhees’ 1973 data were net significantly diferent (1-2 vs 1-0 pmol) on a weight basis. Because 
of this we looked more closely at the reason for the great differences in the results expressed by protein 
and DNA bases. 

Table 3 shows the values for DNA content of the tissues as calculated from the respective data in 
addition to the data reported for epidermal DNA by Santoianni et al (1963, 1965) and DeBersaque 
(1966). It is obvious that the DNA values reported 5+ Voorhees were too low. Possible reasons could 
be a failure to extract all the DNA from the tissue, or e large dermal contamination. As shown in 
Table 4 the same problem exists buz to much less extertin the protein values. This renders comparison 
on the basis of protein or DNA meaningless and tae only comparisoa possible is on a weight basis. 
Since Voorhees’ data, on this basis, also failed to eaafirr a definite decrease, we believe all of the 
studies are in agreement that cyclic AMP is not decreased in the lesion. 

Our finding that the cyclic AMP levei is not low : active psoriatic epidermis does not necessarily 
imply that it is not low in the basal cells. If it is low only in the basal cells of psoriatic epidermis, it 
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TABLE 3. DNA content of epidermis 





Psoriatic 
Normal OO References 
Uninvolved Involved 





0-44 — — Santoianni & Rothman 
(1963) 
0'36 — — Santoianni & Ayala 
(1965) 
0°39 — O44 De Bersaques (1966) 
— 0:32 0:35 Voorhees et al. (1972) 
o-28* 0-20* 0-23* 
_ ort org? Voorhees et al. (1973) 
= 0'043} 0o47} 
— 0'52 0°63 This paper 


(1-72/3°3) (2°08/3°3) 





DNA contents are expressed as g DNA/roo g wet weight 
tissue (°4). Data by Santoianni, DeBersaques & ours were 
originally expressed on a dry weight basis. These are converted 
to a wet weight basis using a dry/wet weight ratio of 1:3. 

Average DNA content of the uninvolved and the involved 
epidermis were reported by Voorhees et al. (1972) as 0°32 and 
0:35% respectively but computation from the actual data in the 
same paper yielded 0-20 and 0:23°% respectively (*). 

+ Computed from data on cyclic AMP levels in epidermis. 

t Computed from data on cyclic GMP levels in epidermis. 


TABLE 4. Protein content of epidermis 





Psoriatic 
Normal -——-—_——- References 
Uninvolved Involved 








16-4 20'1 Voorhees et al. 
15:6* Is Af 22-0* (1972) 
DEA 14:3} Voorhees et al. 
2o} 2-0} (1973) 
23°4 24°8 


(771/33) (ën This paper 





Protein content is expressed as g protein/100 g wet 
tissue weight (2⁄4). 

* Computed from data on cyclic AMP levels in 
epidermis in the same paper by Voorhees et al. (1972). 

+ Computed from data on cyclic AMP levels in the 
paper by Voorhees er al. (1973). 

t Computed from data on cyclic GMP levels from 
the same paper. 
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must be relatively much higher m the prickle and granular layers to give an average which is higher 
than normal. If this was the case, another problem would be posed. namely, why the cyclic AMP 
level is higher in the prickle layer where the glycogen centent is markedly increased. If the triad that 
accompanies psoriatic lesions—incomplete differentiation, accumulatioa of glycogen, and accelerated 
mitosis—is related to cyclic AMP deficiency, the whole epidermis should share the responsibility, 
since the major site of differentiation is at the granular layer, that of glycogen accumulation at the 
prickle layer, and that of mitosis at the basal layer. Since the cyclic AMP level in whole psoriatic 
epidermis is not low, this triad cannot be related simply to a cyclic AMP deficiency. The biopatho- 
logical control of the psoriatic epidermis appears to be complex and needs further study. 
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SUMMARY 


Numerous and different methods of survey have been suggested and developed in recent years, but 
none of them appears to be entirely satisfactory. Insufficient classification, inadequate follow-up, 
incongruous rotation of investigators, notable variations in attendance, racial differences of the 
population submitted to statistical study, and other minor factors may account for possible errors and 
differences in evaluating the findings. 

We have conducted a survey, over a 3-year period, of the incidence of skin diseases affecting our 
urban black population, living in the township of Soweto (800,000 inhabitants) and attending our 
dermatological service at Baragwanath Hospital. Although this population is made up of a dozen 
different ethnic groups, they are fully urbanized and live under similar conditions and according to 
similar customs. We believe that the statistical data derived from these patients represent a significant 
expression of a uniform community. 


The black population of South Africa has been the subject of many investigations in various medical 
disciplines. From these studies it has been possible to establish the anatomical, physiological and 
functional characteristics of this racial group. 

Trowell (1960) summarized these features as follows: 


(i) Low blood sugar (average 75 mg + 19-1 me". low serum albumin, low urinary 17-ketosteroids, 
and low serum cholesterol and uric acid. 

(ii) Increased urinary and plasma oestrogen and, as is obvious, increase of the tissue melanin, 
detectable also in circulating blood leukocytes. 

(iii) Increased reticulo-endothelial-system activity counteracting the chronic stimulation by 
bacterial, parasitic and viral agents (Wassermann, 1972). 


In dermatology some detailed research has been performed on patho-physiological aspects, and most 
of the findings of Clarke (1959) apply to our black population. These findings show that the African 
skin contains more sweat and sebaceous glands per unit area than does European. The Africans sweat 


* This paper has been read at the IH World Congress of Tropical Dermatology (Sao Paulo, September 1974) 
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more per unit area than Europeans for an equivalent effort. The dermis has a richer blood supply as a 
result of adaptation to a hot climate. In general the African’s body hair is sparse with pepper-corn 
arrangement on the scalp. The African’s skin skows darkest areas, the nipples and genitalia, in 
association with lighter areas in the supraorbital ridges, upper eyelids, malar prominences, over the 
dorsal spine, over the clavicles and down the midds liae of the chest ss far as the epigastrium. The 
palms and soles are pale, the nails ducky pink anc may have longitud:nal streaks of pigment. Mild 
injury limited to the epidermis results in an increase of pigmentation, whereas if the dermis is damaged 
with involvement or destruction of the basal layer a diminution or even a total absence of pigment 
may result. 

Although some papers on the incidence of skin diseases of the black S. Africans have appeared in 
recent years (Findlay, 1957, 1957; Findlay & Park, re69: Schultz, Findlay & Scott, 1962; Ross, 1966; 
Dogliotti, 1970; Marshall, 1972; Scott, 1972), the surveys and their classification were sometimes 
incomplete, and inadequate to offer real figures of frequency and distribution. 

In the latest edition of the “Textbook of Dermatology’, Rook, Wilkinson & Ebling (1972) have 
remarked upon the gap in knowledge of skin diseases affecting not only the S. African blacks but also 
the entire African Negro community, The authers underline the necessity to revise the current data, 
and suggest a reassessment taking nto account factors previously neglected—‘there is no doubt that 
properly conducted surveys, critically interpreted, comtribate greatly to oar knowledge of the aetiology 
of many skin diseases’. Some of the literature has appeared in local publications, in various languages, 
and also in reviews not concerned solely with dermztelogical matters. 

A recent census (1970) showed that the total poculatien of blacks in Johannesburg accounts for 
809,605 inhabitants. This community is composed o? approximately a dozen different ethnic groups. 
The rapidly expanding industrial and mining populations have attracted an ever-increasing number 
of migrant labourers from the neighbouring states (Botswana, Lesotho, Malawi, Swaziland). These 
migrants easily adopt the customs aad the way of life of resident urbanized Africans, living according 
toa similar life-style in a relatively homogenous city community. Therefore we believe that the statistical 
data attached to it represent a significant expression of a uniform community. 

The resident blacks make up the ge majority of the patients attending our service. From 7000 to 
8000 persons are seen each year, anc first consultations were 2300 in 1960 and 4500 in 1972. Of these 
patients 250-300 are admitted to the ward each year. 

To complement our survey presented in 1969 (Doglzcti) we are in the position to show more 
detailed figures of incidence of skin diseases in our black population in this triennial survey from 1969 
to 1972. 





Ecology 
Exogenous and endogenous factors atfect morbidity, and Gillman ( 1970) stated that the most important 
of these may be: (a) genetic constitution, (b) climate, ‘c) diet and (d) hormonal relationships. 

We consider these factors as the original cause cf certain variations of incidence of cutaneous 
diseases, but others (Rook et al., 1972) have stressed that there are additional elements that are equally 
important, namely social customs. working conditicns. socio-economic standards, and available 
health facilities. These agents, seldom mentioned, have net received the attention that they deserve. 

It is not our intention to discuss the genetic factors of $. African blacks whose details are reported 
elsewhere, but we will discuss more specifically the «aflueace on skin disorders of other important 
agents mentioned by Gillman. 


(1) The climate of Johannesburg where our populaties ives, these-called macroclimate of Paul (1958), 
is temperate and has the following characteristics: 
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Altitude—1753 m above sea level. 
Mean temperature—21°C in summer and Lost in winter (Fig. 1). 
Mean duration of sunlight—8-7 h a day (Fig. 2). 


Frequent summer rainfall characterized by extreme violence, short duration and electrical storms 


(Fig. 3). 
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Of paramount importance in determining the incidence of diseases is also the microclimate of Paul 


against which the individual has to defend himself. This is composed of socio-economic and domici- 
liary conditions (Canizares, 1972). 
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It is important to emphasize the marked differences in che standard of living of the two groups 
of black Africans living in S. Africa: 


The economically successful #7ban group, westecrized from contact with the European community, 
rapidly developing and fundamentally emancipated from restrictions imposed by religious and 
ritualistic customs. 

The rural group, from a conservative patriarchal regime, limited by ancestral prejudices and cultural 
and economic reactionism typical of all remote African communities. 


(ii) The nutritional status of the arban blacks can be considered to be above that of Negro groups in 
the rest of Africa. It depends, of course, on the Gmancial potential of different classes. The socio— 
economic standard amongst this population varies more widely than anywhere else in Africa. The 
staple diet of the entire population consists of a high intake ef carbohydrates, more limited consump- 
tion of proteins and negligible fat consumptwn. Multiple deficiencies and a low protein/calories 
ratio have profound repercussions on nutritional status and merbidity, as does the high consumption 
of alcohol, often illegally manufactured. 


(iit) The conditions of work vary inevitably in the two groups. The urban group exposed to the risks 
of modern industrialization is pretected by legislason covering working hours, weekly and annual 
leave, medical assistance and transport. The medical and sccial facilities available to the rural com- 
munity are more limited. 


(iv) Medical advice is sought earlier by sophisticated people in towas than by their long-suffering 
rural counterparts, and there is, therefore, a teadeney for more trivial conditions to be seen in the 
urban clinics. Snyman (1972) pointed out that geographical and educational considerations affect the 
accessibility of health facilities to che rural African. Nominal fees are charged to encourage patients 
to present at an early stage to urban hospitals in which oreventive medicine is as important as curative 
medicine. Nevertheless, many of our patients have sought advice, both medical and paramedical, 
prior to attendance at our institutien. This advice varies greatly in skill and competence. Ill-informed 
instructions may lead to delay in diagnosis anc treatment cf skin diseases, and iatrogenic complications 
from the misuse of drugs are frecuent, notably with corticosteroids both systemic and topical. In 
spite of the availability of medica! facilities, the traditional importance of the ‘witch-doctor’ has not 
been undermined. Although lacking in medical training in the accepted sense, he has a deep under- 
standing of the psychology and social customs of hz people. This enables him to become a more 
respected (and more wealthy) member of the community. With the support of witch-craft, religious 
practice and rituals such as initiation ceremonies, every form of therapy is employed for an unlimited 
variety of diseases. Not only does consulting a witeh-docter delay the commencement of correct 
medical treatment, but complicatieas and side-effects arise, amd the true nature of patients’ cutaneous 
illnesses may be disguised. As well as herbal concoctions prescribed by native doctors, similar remedies 
are sold by herbalists and unqualifiec practitioners. These medicines, together with undesirable 
preparations available across the counter in the chemists shops, can have adverse effects upon the skin, 
as can cheap, poorly manufactured cosmetics. 


(v) Contact with European civilisation has encouraged the urban African to improve his standard 
of living and hygiene. His rural counterpart has not the same opportunity. The town-dweller is in a 
better position to make use of some of the results ef western development. These include better 
education, more appropriate clething, disinfection services, disposal of waste, better care of domestic 
animals, and ready availability of ranniag water. 
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(vi) A factor hitherto insufficiently stressed is the separation of the worker from his family for long 
periods of time. In our experience this has an effect upon the incidence of dermatological and especially 
of genital infections. Many African labourers travel hundreds of miles from their homes, and the 
only opportunity they have to return to their families is their 1 month’s compulsory leave. With the 
severing of his family ties, the labourer is exposed to the temptations and attractions of metropolitan 
life. New family units may be formed with obvious repercussions on the socio-economic conditions. 


MATERIALS AND METHODS 


We have conducted a statistical survey of cutaneous disorders affecting patients attending our 
consulting room at Baragwanath Hospital, employing as many parameters as we believed to be 
significant. Some authors (Rook er al., 1972; Bannerjie & Datta, 1973) have pointed out that it is 
often less difficult to investigate hospital attendances than the population at large. In full agreement 
with this view, we have surveyed the incidence of the skin and genital diseases in our own hospital 
African urban population. We have concentrated on the following parameters: 


(i) Total incidence of first and subsequent consultations. 
(ii) Monthly incidence (Fig. 4). 

(iu) Annual incidence (Fig. 4). 

(iv) Seasonal incidence (Fig. 4). 
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FIGURE 4. 


(v) Distribution of the diseases according to age and sex (Table 1). 
(vi) Mean percentage of all disorders in relation to the total incidence. 
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(vii) Percentage of monthly and annual incidence and mean percentage, related to the total incidence, 
of the more common conditions observed during the 3-year period 1969-1972. 

(viii) In order to avoid diagnostic variations membership of our unit was constant during the entire 
period of this survey. 

(ix) Particular attention was paid to recording nutritional status, medical details, the patient’s 
past and family history, and notes on his social and occupational environment. 


Cases presenting with difficult diagnostic problems were admitted to hospital for thorough assess- 
ment. Laboratory investigations were carried out with the collaboration of the experts of our institution 
(SAIMR). 

Gonorrhoea and other genital infections were included in this survey because they are traditionally 
seen in our consultation room, and these conditions are included in the medical facilities granted to 
our population. 

Our classification is based on that used in contemporary textbooks of dermatology and pathology, 
mainly Degos (1953), Fitzpatrick et al. (1971), Montgomery (1967), and Rook et al. (1972). 

We have made certain simplifications in our classification: under the heading ‘Bacterial Infections’ 
we have included impetigo, furunculosis, ecythma and erysipelas, and also the secondary complications 
of pre-existing skin diseases. The superficial mycoses include various forms of tinea, pityriasis 
versicolor, muco~cutaneous candidiasis, and the variety of epidermophytosis localized in the skin 
folds; whereas the group of deep mycoses include sporotrichosis, maduromycosis, chromomycosis, 
and the rare cutaneous aspergillosis. 


COMMENT 


The figures of this survey show that the total attendance for 1972 was twice that for 1970, and it is 
difficult to offer a satisfactory explanation of this increase. The following may have been the causes 
of significant importance: 


(i) The re-organization of the department with an increase in full-time staff. 

(ii) A better system of referring from the screening department. 

Gii) An increase in number of consultations for minor ailments. 

(iv) An increasing awareness amongst the population of the facilities offered by the hospital. 


The monthly figures show a slight increase in summer, a not excessive decline in autumn, a sharp 
increase in winter and finally an irregular decrease in spring. These findings are similar to those 
reported elsewhere, and they emphasize the relationship between the direct and indirect climatic 
factors. In Johannesburg the summer climate is characterized by short periods of extreme heat and 
heavy rainfall, and sometimes by periods of drought. These conditions inevitably lead to alterations in 
the patterns of the sweat function and evaporation, in sebaceous secretion and in skin pH. In turn 
clothing, food intake, use of cosmetics and moisturing agents, and the abundance of micro-organisms 
and parasites pathogenic to the skin are affected. The increase in winter months is difficult to interpret. 
We can only speculate on the possible effect of other systemic diseases, common in winter, on the 
immune balance of patients, the abuse of medicaments for their treatment, the decrease of hygienic 
care and the changes in diet and clothing. 

From all these figures we have selected fourteen of the most common skin diseases, reporting them in 
detail. Each condition is represented as follows: 


(i) Monthly, yearly and 3-year figures. 
Gi) Percentage of attendance for each condition in relation to that for all consultations. 


D 
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Acne 
The average was 2-86°,. It was more frequeat between the ages cf 11 and 30, with slight female 
preponderance and with a tiny increase in the spring and summer months. 


Drug eruptions 

The average was 1:22%, which is ower than that found by the FDA im USA (5°). They were more 
frequent between the ages of 11 and 50, and equal’y distributed between both sexes. There was a 
slight increase in the figures for the spring and summer months and also in those for 1972. 
Phenolphthalein containing laxatives were the mos: frequently incriminated causes of these ailments, 
and were followed by analgesics and various herbs. 


Bacterial infections 

The average was 16°56°;,. This figure is much lower than that reported by Desai (1972) from India 
(40-60%), but his statistics included scabies and mycotic infections. We found them to be most 
common in childhood, although they were seen up ze the age of 50 years. The causative agents were 
usually staphylococci and streptococci. Systemic ccmplicaticns were rare. 


Condylomata acuminata 

The average was 5:21%. Condylomata acuminata were seen in children but they were more frequent 
between the ages of 11 and 30. A slight prepornderzrmce im males with an increase in the spring and 
summer months, and an evident decline in 1972 wer: noted. In the females they showed a tendency to 
become hypertrophic. Relapse after radical treatmeat was rare. 


Contact dermatitis 
The average was 9:29". This condition was seen in children, but it has shown a remarkable increase 
between the ages of 11 and 40 and in the last period of 2 years. It was more frequent in females and 
in the spring and summer months. Occupatienal dermatoses were rare and mainly observed in 
mechanics and in rubber workers. Contact dermatzs caused by modern detergents and bleaching 
materials is on the increase in domestic servants and housewives. Cosmetic reactions were responsible 
for eczema-like eruptions localized to the light-exposed areas, or to other sites. Primary irritant effects 
were commonly seen after the use of deodorants for axillae (in women) but a few cases were found 
amongst men. Perfumes were also contributory but the active ingredient cannot be presented. Photo- 
contact dermatitis was seen in several patients; although the skin of our black African seems to be well 
protected against the effects of chronic exposure to sunlight, it is frequently affected by the use of 
photosensitizers incorporated into various medicaznents, as well as into cosmetic preparations. 
Photopatch tests were carried out only occasionally, but the results were extremely disappointing. 
We believe that the wide range of chemicals involved, the cross-reactien between the medicaments 
used topically and systemically by our patients, and the difficulty in cellecting the history may all 
account for our unsuccessful findings. 

Wigs, worn by the majority of African women. were cavsative factors in producing erythematous- 
squamous eruptions confined tc the border of the ha:r. This condition was probably related to the 
fabrics or to azo-dyes used in the manufacture cf wz. 


Eczema 
The average was 13:25°%. Eczema affected children as well as adults and was most frequently seen 
between the ages of 21 and 60. It was more common m males and during spring and summer months. 
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Superficial mycotic infections 

The average was 5-93°%. These cutaneous infections were found predominantly in children and 
between the ages of 21 and 40, and equally distributed in both sexes. There was an increase in 
incidence during spring and summer months. 

In order to characterize the dermatophytes causing tinea capitis in the African children we have 
conducted a survey in the schools and créches of Soweto, the urban African township. The screening 
of 5085 pupils showed that 263 of them had scalp lesions compatible with the clinical diagnosis of 
tinea. Only 223 specimens were found positive on microscopy and culture. The analysis of our 
results shows that pupils of 2 - 6 years appear to be more susceptible and that T. Violaceum plays the 
major role. It is followed by M. Audouinit, whereas M. Canis is negligible (Dogliotti & Bisset, 1974). 


Pellagra 

The average was 1:98°%. Pellagra was rare in childhood, and showed a high incidence between the 
ages of 20 and 50. It was more prevalent in males, increased during spring and summer months, 
and decreased in 1972. In the urban Africans, pellagra was related more to consumption of alcohol 
than to nutritional deficiency. The clinical manifestations were usually confined to the light- 
exposed areas of the body, and were mainly represented by scaling, hyperpigmentation, bullae and 
intertrigo. Associated mucosal lesions such as glossitis, gingivitis and cheilitis were common. Gastro- 
enteritis, polyneuritis and dementia were uncommon. In our figures we have included two cases of 
pellagra induced by competitive antagonists of nicotinic acid (isonicotinic acid). 


Psoriasis 

Psoriasis has been described as rare in West Africa, but more frequent in East Africa. In our S. 
African blacks the average incidence was 1:68% which agrees with that of Farber & Petersen (1968) 
from USA (1-2°%). In our survey psoriasis was rare in children but more common in adults between 
the ages of 20 and 50. It was seen prevalently in males and showed an increase in spring and summer 


months. It declined in frequency in the last 2 years. 


Scabies 

The mean average was 1°85°%, but in 1971 this increased to 2-14°. The cyclic variation in incidence of 
this parasitic infestation is well established. Its incidence has increased markedly in many parts of the 
world in recent years. This consideration led us to take especial care in the diagnosis of this condition. 
Scabies occurred mainly in the first two decades of life. Both sexes were equally affected, and there 
was an increased incidence in the autumn and winter. 


Primary syphilis 
The average was o Bo. There was a progressive increase in 1970 and it has shown a predilection for 
colder months. The vast majority of patients were male. 


Secondary syphilis 

The average was 9:43°%, but there was a marked decline in the last 2 years of study. It was rare in 
children and reached a peak in the second decade. The large majority of cases occurred in women. 
There was a marked increase in colder months. 

Summing up the figures for early syphilis it is evident that this infection accounts for an average of 
19:23°% of all attendances. It is obviously a very high figure when compared with those presented by 
other countries. Nevertheless, we believe that this is an accurate reflection of the true incidence 
because there is no social stigma attached to attending our clinic, and it is well known throughout the 
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population that facilities granted are free, that fol ow-up is based on an educational programme, and 
that the secrecy of the patents ailment is very strict, Therefore patients are not tempted to seek 
advice elsewhere. During the 3 years under study a trend was noticed in which the incidence of 
primary infection increased whilst that of secondary declined. This trend may be accounted for by a 
number of reasons: a greater awareness by patients of the secial and physical implications of allowing 
their sickness to remain untreated; a greater famiiarity with the medical facilities that are available; 
and the tendency for all more socially advanced scrmmunities to demand more assistance and at an 
earlier stage of their ailments. 


Urticaria 

The average was 2137. which is similar to the figure reported by Helgren & Hersle (1964). It was 
common in children and it skowed peaks in the second and fourth decades. Women were mainly 
affected. There was an increase ia the summer and autama months. 





Gonorrhoea 

The average was 3-49°. It was most commonly seen in the second and third decades and there was a 
marked preponderance in males. Ir was frequent = colder menths, and in 1972 there was an abrupt 
increase. 


CONCEULSION 


We were aware that a survey of morbidity and distribution of skin diseases occurring in a circumscribed 
area would have led to a ‘single’ spot survey, that Marshal’ describes as being of limited value; but 
we were encouraged by the statement of Canizares ‘taat modern epidemiology means essentially 
the study of the ecology of diseases’, meaning the circumstances under which diseases occur, where 
the diseases tend to flourish, and where they do no: occur. 

Although numerous and different methods of vestigation have been suggested and developed, 
none appears to be entirely satisfactory. Clinical epidemiology deals primarily with limited groups, 
such as family or small communities, which may come uader observation. This way of collecting data 
may lead to differences, as do other factors such as am insufficient classification, inaccurate registration 
of cases, inadequate follow-up, ‘ack of continuity in make-up of the investigating team, notable 
variations in attendance and differences in the stancard of living of the groups. 

Taking into due consideration these causes of errer, we have conducted our study over a relatively 
long period, in a homogeneous arban populatior of black Africans resident in temperate climate 
conditions, divided into varicus age and sex groups and attending a single institution. We do not 
pretend to have solved all the problems related to the imcidence of skin diseases involving the black 
population of South Africa, but we believe we have followed some selective criteria able to minimize 
the errors. 

To offer an acceptable explanation af all the findings reported in the Tables would be extremely 
ambitious, nevertheless we can shed ight on certain data on clinical and epidemiological grounds. 
For example, we were able to detect some skin discrjers described in previous papers as non-existent 
or very rare in the African Negro and netably in the S. African blacks. They are referred to in Table 2. 
Amongst them we have recorded 3 cases of lichen sclerosus et atrophicus, rarely seen previously in 
Africa (Scott & Lups, 1971, Degliotti er al., 1974), one case of leprochaunism (the seventh in the 
literature), one case of lupus erythematosus profundas (Dogliotti et al., 1974), three cases of multiple 
xanthom tosis, and one case of generaazed and extensive neurefibromacosis. In addition we can con- 
firm that our black patients can present with exuberant and diffuse manifestations of lichen planus. 
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TABLE 2. Rare skin disorders in the black South Africans (1969-1972) 








Diagnosis No. Age M F Complications of 

Adenoma sebaceum 4 16-32 2 2 None 

Basal cell epithelioma I 39 Iı — Albinism 

Bowen’s disease I ER — Tt None 

Chancroid I 35 — I None 

Dermatomyositis I 36 — 1 None 

Epidermolysis bullosa 3 0-20 3 — None 

Hydroadenoma eruptivum 3 13-45 2 1 None 

Larva migrans 10 O-1§ 5 5 None 

Leprochaunism (undescribed) I 4 months 1 CHO metabolic derangement 

Lichen sclerosus and atrophicus 4 17-35 I 3 None 

Lupus erythematosus profundus I 19 — TI None 

Protothecosis I 49 I — None 

Pseudopelade 2 36-38 2 — None 

Sarcoidosis 6 21-60 — 6 None 

Scleroderma 8 14-39 2 6 None 

Xanthomatosis 3 39-65 2 1x1 Biliary 
Cirrhosis M 
Diabetes M 
None F 





Its incidence, 0-78°%,, is far lower than that reported by Privat & Faye (1967) from Senegal (5°%), and it 
was even lower than that reported by Femi Soyinka (1973) from Nigeria (1-15°%); our urban black 
patients showed buccal mucosal lesions in 10% of cases. This figure, lower than that reported by 
Samman (1962) from London, leads us to raise objections to the alleged rarity amongst African Negroes. 

Paying attention to the dynamic influence of the ecology on the incidence of skin diseases, it seems 
that the variations in attendance and frequency may be related mainly to climatic factors and customs 
affecting this population. The other factors seem to be less significant, On the other hand the standard 
of education, the life-style, the personality and behaviour of the inhabitants may play a role. These 
elements may be responsible for an individual’s adaptation and response to the stimuli and finally 
may influence or produce alterations in distribution and morbidity. 

In addition to the above mentioned causes of variability of incidence there are some other factors 


to which we attach a paramount importance: 


The permissivity of a rapidly developing society, the expanding economy, the changes in moral 
standards which have also affected the communities of tribal extraction, the ever-increasing promis- 
cuity and certain ‘marriages of convenience’ promulgated to counteract loneliness and frustration. 
These elements may be of greater influence than poverty and ignorance. 


These considerations may, perhaps, give a clue to the evident discrepancies of morbidity and 
incidence of these diseases reported from various areas of this continent. 

According to our experience some common errors, leading to inconsistent results, become negligible 
when the data are collected in a fully organized and equipped institution, and when the following 
details are taken into account: 


(i) Accurate registration of facts observed in a population as large and as homogeneous as possible. 
(ii) Appropriate use of classification by a constant team. 
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Gii) Adequate extension of the period of study to permit the various influencing factors to act 
sufficiently to demonstrate their 2ffeccs. 


Finally we feel it is important zo collate data obtainable "em individual localities, and perhaps, to 
present them at a symposium to be included at each mrerrational congress of dermatology. Only in 
this way can an overall impression of the problem ef an entire continent be obtained. 
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SUMMARY 


A new technique is described whereby viable infiltrating cells can be freed from skin biopsy specimens. 
The specimens are incubated with collagenase and then mechanically disaggregated. The liberated 
cells are still suitable for immunological and morphological study. Using this method, the nature of 
the dermal infiltrate in patients with skin reticuloses was compared with that in lichen planus. A 
predominance of T cells was found in mycosis fungoides, the Sézary syndrome, and lichen planus, 
and of B cells in non-Hodgkin lymphomas. 


The nature of the lymphoid cells in the dermal infiltrate is of importance in the pathogenesis of skin 
diseases. Using known differences in cell membrane receptors, B cells can be identified in frozen 
tissue sections (Edelson et al., 1973). However, B cells are more usually identified living in suspension. 
As yet, there is no comparable method of identifying T cells in tissue sections; they can only be 
identified living in suspension (Coombs et al., 1970). Mechanical methods of tissue disaggregation 
have been applied by Edelson et al. (1974) and Tan et al. (1974) in their studies of the skin lesions of 
mycosis fungoides. These methods alone are inefficient unless the infiltrate is so dense that it virtually 
replaces the collagen fibres. Prior digestion of the tissue with trypsin would be effective, but this 
enzyme removes some cell surface antigenic determinants (Fakhri & Tan, 1975) and abolishes the 
ability of lymphocytes to form spontaneous rosettes with sheep red cells (Jondal, Holm & Wigzell, 
1972). 

We describe a technique whereby skin biopsy specimens are incubated with collagenase and then 
mechanically disaggregated to liberate viable cells—sufficient in number and still suitable for immuno- 
logical and morphological study. 


PATIENTS AND METHODS 


Sixteen patients were studied (Table 1). They were selected from those attending Dr P.D.Samman’s 
* Present address: Department of Dermatology, Royal United Hospital, Bath. 
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TABLE 1. Details of pazients and nature cf :ymphoid cells in the skin infiltrate 








Patient Histopathologic Total no. of cells °< T cells in IB cells 
no. Age Sex  Diagnosis/szege diagnosis liberated x 10° infiltrate in infiltrate 

I 76 F MF tumour MF 42 69 <5 

2 As M MP tumour +MEF 45 66 <5 

3 62 M MF tumour MF 8-0 78 <5 

4 7o M MF plaque MEF AO 86 None detected 

5 733 F MF premycosis Eczema Ors 70 None detected 

6 67 F Sézary syndrome *Sézary syndrome DÉI 86 None detected 

7 38 M — Sézary syndrome *Sézary syndreme 0-46 68 None detected 

8 54 M Lymphoma Lymphoma 13 33 Et: 

o 58 F Lymphosarcoma Lymphosarce-x:a 160 58* None detected* 
10 74 M Lymphoma Lymphoma r2 83 None detected 
II 62 F Lymphoma Lymphocytic 175 39 60 

lymphoma 
12 6: F LP LP op 67 None detected 
13 65 M LP LP O13 70 <5 
14 54 F LP LP 032 7 None detected 
15 41 F LP LP 0:22 84 None detected 
16 64 M LP LP 0'55 82 Not done 





* 38% of cells were large arypical mononwclesr wells deveid of any detectable surface markers. 
t Compatible with. 

MF, Mycosis fungoides. 

LP, Lichen planus. 


reticulosis clinic at St John’s Hospital for Diseases cf the Skin, or from those attending dermatology 
clinics at Westminster Hospital. There were five 2atients with mycosis fungoides at the tumour or 
plaque stage (Samman, 1970), two with the Sézarv syndrome confirmed by electror microscopy of 
circulating white cells (Zucker-Franklin, 1974a), four with lymphomas confirmed by skin histo- 
pathology and five patients with lichen planus. Cortral studies were undertaken on two similar sized 
pieces of normal skin removed during surgical operations. 


Liberation of infiltrating cells 

An approximately 1-5 cm elliptica: skin biopsy was taken under local anaesthetic. One third was sent 
for histopathology. The remainder was chopped fire!y with a scalpel in 10 ml Eagle’s minimal essen- 
tial medium (MEM) containing «25 M Hepes bufer, 5 mg collagenase (Sigma, London), or ml of 
©5% calcium chloride, penicillin (100 units/ml), streptomycin (100 ug/ml) and Fungizone (0-25 
ug/ml). It was then left at 4°C overnight. The nex: mornimg it was disaggregated with a magnetic 
stirrer for 1} h at 37°C, and further disaggregated for 5 min by suction and expulsion through a 
standard 20 ml needle-less syringe. The resulting suspension was filtered through sterile gauze to 
remove tissue remnants and washed through with fresh MEM. The filtrate was centrifuged at 1500 
rev/min for 10 min and washed with MEM contaiamg ro% heat inactivated fetal calf serum (IFCS). 
The resulting cells were counted and viability was essessed by the trypan blue exclusion technique. 


T cell enumeration 
An aliquot of the cell suspension was mixed with washed sheep red cells (SRBC) (Welcome Reagents 
Ltd.) suspended in IFCS, giving a final ratio of approximately 30-50 SRBC/skin cell. After incubation 
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at 37°C for 15 min, the cells were centrifuged at 800 rev/min at 4°C for 10 min and then left at 4°C 
overnight before counting. The cells were then gently resuspended by shaking and examined by 
phase contrast microscopy. One hundred to 200 small to medium sized mononuclear cells were 
counted. Cells binding three or more SRBCs were considered positive. In some cases large mono- 
nuclear cells were also counted and recorded separately. 


B cell enumeration 

A second aliquot of the cell suspension was incubated at 4°C for 20 min with or ml polyvalent 
fluorescein conjugated goat anti-human Ig serum (anti-IgG, IgA, IgM, H and L chains, Behring- 
werke AG) diluted 1:8. The cells were then washed 3 times with phosphate buffered saline at 4°C and 
subsequently kept on ice until examined with a Leitz orthoplan microscope equipped with a mercury 
vapour HB 200 lamp and fluorescence vertical illuminator. Fifty to 100 cells were counted and, in 
addition, the whole field was scanned under ultraviolet light. Cells with discrete fluorescing spots 
scattered on their surface membrane were considered positive. 


Cytology 

Preparations of freshly liberated infiltrating cells and rosettes were made on microscope slides using 
a cytocentrifuge (Shandon, Elliott). They were fixed in methanol, stained with Wright’s stain and 
examined by light microscopy with an oil immersion lens. 


RESULTS 


The number of mononuclear cells liberated from the skin biopsy specimens is given in Table 1. 
These counts record the number of lymphoid cells, but may also include other mononuclear cells such 
as monocytes, histiocytes and even epidermal cells which become rounded when freshly disaggregated. 
The viability of the cells was over 85% in every case and usually greater than 90%. The proportion 
of T and B cells found in the infiltrate is given in Table 1. Almost all the T cell rosettes contained 
over 15 SRBC (Fig. 1); they were easy to identify. B cells were more difficult to identify as their plasma 





FIGURE 1. Wet preparation of a lymphocyte, freshly liberated from the cutaneous infiltrate, 
surrounded by a tightly packed rosette of sheep red cells ( x 1000). 
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membrane fluorescence was short lived. Large momonuckar cells aever formed rosettes and never 
had detectable surface immunoglobulin. 

In all patients with MF, the Sézarv syndrome snd lichen planus, most of the infiltrating cells were 
T cells; few B cells were detected. However, in twe patients with kymphoma at least half the infil- 
trating cells were obviously B ceils; these cells had many brightly fluorescing spots scattered over the 
surface of their plasma membrane. A study of the morphology of ‘resetting’ cells and other cells in the 
dermal infiltrate will be reported in full at a later daw., Fig. 2 shows a ‘rosetting’ cell from the skin of 
a patient with the Sézary syndrome. The folded natare of the cell nucleus is evident. 





FIGURE 2. Stained cytocen:rifage preparation of an onormal T lymohecyte, with a deeply folded 
nucleus, from the skin infiltrate of a patient with the 3ézary syndrom2 ( x 1000). 


DISCUSS FON 


The number of cells freed from the skm depends upon the density of the infiltrate. The greatest yield 
was from patients with malignant ‘ymphomas in whom the dermal collagen was all but replaced by the 
infiltrating cells; the smallest yield was from patients with Lichen plenus already treated with topical 
steroid creams. However, in all cases sufficient "mer of viable lymphocytes were available for 
their immunological status to be determined and fer sabseguent morphological study. 

The proportion of the infiltrating lyraphocytes that are T cells in the patients with MF and with the 
Sézary syndrome is likely to be greater than the figure given in Tabie r. This is because all small to 
medium sized mononuclear cells were counted. The ceant would therefore include infiltrating mono- 
cytes and macrophages, which are often indistinguis hate morphologically from lymphocytes (Hansen 
& Good, 1974; Zucker-Franklin, :974b). Our results support the belief that mycosis fungoides and 
the Sézary syndrome are disorders of T cells. as the mejority of infiltrating cells formed spontaneous 
rosettes with SRBC and only very few cells had detectable surface immunoglobulin. The T cells in 
the infiltrate could be reacting celis and not neoplastic cells. We have, however, already shown abnor- 
mal T cells in the skin infiltrate of patient 6 with the Sézary syndrome (Fig. 2), who was demon- 
strated at the December meeting of the Section of Dermatology at the Royal Society of Medicine and 
subsequently reported by Tan ez A (1975). 

The majority of the infiltrating lymphoid cells i patients 3 and 11, both with lymphoma, had 
detectable surface bound immuncglobulin. In paten: & many large mononuclear cells were present, 
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showing indented nuclei and considerable quantities of pale eosinophilic material in the Golgi zone 
on Romanowsky staining. The appearance suggested a possible origin from the B cell series, but 
surface immunoglobulins were not detected. However, some B cells, although lacking detectable 
surface immunoglobulin, may still have other characteristic B cell markers, such as receptors for C, 
(Ross et al., 1973), for which we did not test. Our findings support the belief that some non-Hodgkin 
lymphomas are disorders of B cells (Hansen & Good, 1974; Aisenberg & Bloch, 1972). Many T cells 
also were detected in these patients; they were probably cells reacting against the ‘neoplastic’ B cells. 


Our preliminary findings in lichen planus indicate that the infiltrating cells are predominantly T 
cells. B cells would seem to play little or no part in the pathogenesis of the disease. We intend to 
undertake cytological and ultrastructural studies of these cells and compare them with those freed 
from the dermal infiltrate of the skin reticuloses. 

Our results prompt us to speculate that the predominant reacting lymphocyte in the skin is the T 
cell. If this is confirmed in other dermatoses, the skin might well be an important extra-nodal site for 
the ‘homing’ of T cells (Goudie, Macfarlane & Lindsay, 1974), and so could be regarded as an organ 
of immunological surveillance. 
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SUMMARY 


The porphyrin metabolism of 100 patients with porphyria and 351 of their relatives has been studied. 
Thin layer chromatography of methyl esters of the urinary porphyrin was undertaken in sixty-six 
patients with different types of porphyria, and forty-five relatives, seventeen patients with hepatic 
cirrhosis, three patients with lead poisoning and twenty normal control subjects. This investigation 
was also made on the stools of thirty-six patients with porphyria, and ten of their relatives. Counter- 
current analysis of the bile of nine selected patients with porphyria was also undertaken. 

The results provide some evidence that symptomatic hepatic porphyria may be familial. Thin layer 
chromatography was decisive in the characterization of a new type of porphyria described recently by 
the authors (hepato-erythrocytic porphyria). The counter-current examination of the bile showed the 
absence of the ‘S 411” porphyrin in all the nine cases investigated. 


The current classification of the porphyrias has been made by studies of the clinical, biochemical and 
aetiological features of each type of porphyria. Inevitably, some key questions remain unanswered. 
For example, we do not know whether all cases of symptomatic porphyria (SP) are produced 
exclusively by a toxic agent acting occasionally or repeatedly on normal hepatocytes. An alternative 
hypothesis is that the toxin acts on abnormal liver cells with structural or functional anomalies of 
genetic origin. Symptomatic porphyria usually becomes obvious during adult life, as a consequence it 
is sometimes called porphyria cutanea tarda (PCT). However, there are cases described with an early 
onset and with no definitive evidence of exposure to liver toxins. For these cases we will use the term 
‘infantile porphyria’. In these cases, a familial influence is presumable, although little evidence has so 
far been presented to support this contention (Mazza, Battistini & Prato, 1971). Some cases of SP 
with characteristic clinical symptoms show deviations from the accepted pattern of porphyrin ex- 
cretion. In view of these observations investigation of possible ‘carriers’ of the porphyric genetic trait 
is mandatory. 

In this paper we present data from patients examined over the last 5 years (1969-1974) in the 
Department of Dermatology of the University of Barcelona. The porphyrin metabolism of each 
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patient and all his or her availzble relatives has been studied and is described. These results are 
compared with those from patients with liver cirrhosis and with lead poisoning. 

The porphyrin excretion patterns have been established by use of thin layer chromatography 
(TLC) and counter-current (CC) fractionation. Extracts from urine and faeces have been examined, 
also from bile in selected cases. 

Finally, we report a hitherto undescribed type of porphyria recently investigated in our department. 


MATERIALS aD METHODS 


This study was carried out on 100 porphyr:c patiems and 351 of their relatives, on seventeen patients 
with liver cirrhosis, on three with leac poisoning amc en twenty normal persons. 
The 100 porphyric patients were diagnosed as men in Table r. 


TABLE I 








No. of 

cases 
Symptomatic porphyria (SF) 83 
Variegate porphyria (VP) 5 
Infantile porphyria "P: 3 
Hereditary coproporphyria HCP} I 
Erythroyoretic protcporphycia (EPP) 5 
Hepato-erythrocytic porphyria (HEP) 2 
Tortai 100 





Specimens of urine and faeces were either extracted immediatdy after collection or stored at 
—4C. Blood was assayed fresh. Bile in the form of duodenal contents was obtained by duodenal 
catheter (Salem or Levy type). One hour before e=theterization, etoclopramide was injected, the 
injection being repeated 10 min before the extraction. The catheter was localized in the duodenum 
by means of X-rays, and 10-2¢ mi of magnesium su’phate solution was injected through the catheter. 

Quantitative estimations of bleod, faecal and urnary porphyrins were done using the techniques 
described by Rimington (1961). 

The urinary porphyrins were extracted and prepared for TLC by acjustment of an aliquot from a 
24 h collection to pH 3-4 and absorpzion on to talc. The dried talc was treated with methanol and 
sulphuric acid (95:5, v/v.) for 20 h to convert the oerphyrins to their methyl esters. The esters were 
washed with 2°4 ammonia aqueous soluticn to remove unesterified material, then taken down to 
dryness in a rotary film evaporator. TLC was carried out on silica gel plates (0-3 mm thick Merck). 
The single or 2-dimensional systems of Smith (1975) were used. Quantification was achieved by 
elution of the porphyrin bands with 3 mi of chloroform. centrifugation and spectrophotometric 
analysis. 

The method used for the extraction and cxaminztioa of the faecal samples was the homogenization 
technique of Elder & Path (1971). the porphyrin eszrs being chromatographed in the same way as the 
urine esters. 

Specimens of bile were extracted and the “ree porphyrins fractioned on a Graig 120 tube microscale 
counter-current apparatus using the technique of French & Thonger (1966). The porphyrins of the 
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fractions were separated and identified by their chromatographic, spectroscopic and chemical be- 
haviour (Smith, Belcher & Mahler, 1971). 


RESULTS 
(1) Screening and quantitative determination of porphyrins in relatives 


(A) Relatives of patients with SP. Investigations were carried out on the urine, blood and stools 
of 308 family members of our SP patients. None of them showed abnormal levels of porphyrins 
or positive screening. Two of the patients of our series were brothers. 


(B) Relatives of patients with VP. The same investigations were effected on fifteen clinically healthy 
individuals, members of the families of five patients. In each of these five families there were one or 
more relatives of the propositus with an abnormal protoporphyrin level in the stool. All the abnormal 
levels were observed in females. 


C) Relatives of patients with HCP. Only two members of the single case studied were investigated. 
In both, the porphyrin levels were normal. 


D) Relatives of patients with EPP. The investigations were carried out on ten members of three 
families. Only one showed abnormal levels of blood porphyrins. 





E) Relatives of patients with IP. Investigation of eleven members of the families of our three 
patients showed four subjects from two families with abnormal level of porphyrins in the stools. 


(F) Relatives of patients with HEP. Investigations of five members of two families showed none with 
abnormal levels of porphyrin. 


(2) Thin layer chromatography of porphyrin esters 
The results are shown below :* 


(A) In the urine, A total of 151 cases were investigated. 


SP l 56 
VP 3 
IP 2 
EPP 2 
HEP 2 
HCP I 
Total porphyric 66 cases 
Relatives of porphyric patients 45 
Hepatic cirrhosis 17 
Lead poisoning 3 
Normal control subject 20 


* The following abbreviations have been used: PP, UP and CP = proto-, uro-, and coproporphyrin; 7COOH, 
6COOH, 5COOH and 3COOH = hepta-, hexa-, penta- and tricarboxyl porphyrins; isocopro = isocopro- 
porphyrin; patterns A, and A, were described by Doss er al. (1971) and porphyrins P, and P, by Elder & 
Path (1971). 
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The results were as follows: 


(a) Distribution of the porphyrins in patients wth SP 

(1) With predominating uroporphyrin: 

UP>7COOH > CP >6COOH > sCCOH 
UP>7COOH>CP>P, (Isecorro)>6COOH = «COOH 
UP>7COOH > 5COOH > 6COOH > CP 

UP>7COCH > 6COOH > CP> COOH 

UP>7COOH 


(2) With predominating heptacarboxy! porphyrin: 
7COOH > UP>6COOH = sCOOH> CP 

7COOH > UP>6COOH = sCOOH >P, (Isacocro; =CP 
7COOH > UP>CP>5COOH = 6COCH 

7COOH > UP 


(3) With predominating coproporphyrin: 
CP>UP>7COOH>6COOH = 5COOH 
CP>7COOH> UP>6COOH = 5COOH 
CP > 5COOH > 7COOH> UP>-6COOH 


(b) Distribution of the porphyrins in patients with YP 
CP > UP > 5COOH > 6COOH »-7CGOH 

CP> > UP>7COCH> 5COOH > 6COOH 

CP> > > UP > 5COOH> 7COGH> 6COOH 


(c) Distribution of the porphyrins in patients wuh EC? 
CP> > > UP>5COOH> 6COGH 

(d) Distribution of the porphyrins in patients with EPP 
CP>>>UP = 7COOH = <COOH>6COOH 

UP > 7COOH > CP 


(e) Distribution of the porphyrms in patients with LP 
CP > 5COOH > UP > 6COOH > 7COOH 
UP> 7COOH> CP> > 6COOH> sCOOH 


(£) Distribution of the porphyrins in pazients with BEP 
5COOH > UP > 6COOH 
sCOOH > CP> UP>7COOH =P, (isocopro? 


27 cases 


2I cases 


I case 


I case 
I case 


I case 
I case 


I case 
I case 
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(g) Distribution of the porphyrins in relatives of porphyric patients 
(1) Relatives of patients with SP 


CP IO cases 
CP> UP 4 cases 
CP > UP>7COOH 7 cases 
CP > UP>7COOH >6COOH = 5COOH 5 cases 
UP = CP>7COOH 3 cases 
UP > 7COOH > CP 2 cases 
(2) Relatives of patients with VP 

CP I case 
CP > UP>7COOH > 5COOH > 6COOH I case 
UP > CP>7COOH > 5COOH > 6COOH I case 
(3) Relatives of patients with IP 

CP I case 
CP> > UP 2 cases 
CP> > UP>7COOH I case 
CP > > UP>7COOH > 5COOH, 6COOH I case 
(4) Relatives of patients with HEP 

UP>7COOH> > CP I case 
UP>CP> >7COOH I case 
CP> > >7COOH> UP> 5COOH I case 
CP> > > UP>7COOH > sCOOH, 6COOH I case 
(5) Relatives of patient with HCP 

CP> > UP>7COOH I case 
CP> >7COOH > UP I case 


(h) Distribution of the porphyrins in patients with hepatic cirrhosis 
Patients with a porphyrin excretion level higher than 100 ug/24 h 


Ch 4 cases 
CP>UP(A, Doss’s type) 4 cases 
CP>UP>7COOH > 5COOH (A, Doss’s type) 3 cases 
Patients with a porphyrin excretion insufficient for 

chromatography 6 cases 


(i) Distribution of the porphyrins in patients with lead poisoning 


CP 3 cases 
(j) Distribution of the porphyrins in twenty normal subjects with normal porphyrin excretion level 
CP 3 cases 
CP>>UP 7 cases 
CP> > UP>7COOH 6 cases 
CP > > UP>7COOH > 5COOH = 6COOH 4 cases 


E 
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Observation of normal patterns on routine examination of urine in Cardiff since 1967 confirm the 


distribution of patterns from the Barcelona contzols. 


(B) In the stool. The same investigation was efeczed in twenty-nine cases of SP, three of VP, one 


of EPP, one of HCP, two of HEP and in ten rebtves. 


(a) Distribution of the spots ta SP patients 

PP>CP>P, (Isocopro) > 5COOH > 6COOH > COOH > P, 
PP>CP>P, (Isocopro) > 5COOH > 6COOH > -COCH > UP >P, 
CP >P, (Isocopro) > sCOOH >-6CGOH > 7COCH >P, 

CP>P, (Isocopro) > 5COOH =-6CCOH > 7COOH > UP» P, 

CP > 5COOH>P, (Isocopro)=-GCCOH > 7COOH > UP >P, 

P, (Isocopro) > CP > sCOOH >6CGOH > 7COCH >P, 

CP > UP >7COOH > 6CCOH 


(b) Distribution of the spets in VP patients 
PP > CP > 3COOH> UP > ¿COOH > 7COOH 
PP >CP>3COOH> UP 


(c) Distribution of the spots in EPP patients 
PP>>CP 


(d) Distribution of the spots in EGP patients 
CP > PP > 5COOH > 6COOH > 7COOH > UP 


(e) Distribution of the spots in FEP patients 
P, socopro) > CP > sCOOH > 5COOH > P, > UP > 7700H > PP 
PP>P, (Isocopro) > CP > 7CCOH > UP > sCOOH> 5COOH 


(£) Distribution of the spots in relatives of SP patent: 
PP>CP 

CP > PP 

PP>7COOH> UP> CP 

UP>7COOH > CP > PP 


(g) Distribution of the spots in velatives of HCP 
CP> > PP>3COOH 


(h) Distribution of the spots in sarmai people 


2 cases 
5 cases 
3 cases 
2 cases 
7 cases 
9 cases 
I case 


I case 
2 cases 


I case 


I case 


I case 
I case 


5 cases 
I case 
I case 
I case 


2 Cases 


A ‘normal’ pattern of porphyria excretion was net ‘cund in non-porphyrics. In over eighty individuals 


studied in Cardiff and Barcelona a wide variety of :atterms was seen. 


PP was not often the predominant spot but m same extracts it was not detectable. CP was always 
present and was occasionally the main spot. UP, ;COOH, 6COOH and 5COOH porphyrins were 
sometimes present in small quantities. Mesoporphytin. pemptoporphyrin and unidentified porphyrins 
were also present in variable amounts in some specimens, sometimes in excess of the PP fraction. 
(Mesoporphyrin is a porphyrm derived from Protoporphyrin IX (Fisher & Orth, 1937). Pempto- 
porphyrin is a recently isolated faecal metabolice (French et al., 1954; Sano er al., 1965). 
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(3) Counter-current pattern of porphyrins extracted from bile 
A total number of nine cases were investigated as follows: 


SP 7 cases 
VP I case 
EPP I case 


According to Smith er al. (1971) normal human bile can be resolved into five porphyrin fractions 
on the counter-current apparatus (Fig. 1). 
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FIGURE 1. A typical counter-current fractionation of normal human bile. 


Fraction 1 (peak I) was a mixture of CP I and III, the III isomer usually predominating. 

Fraction 2 (peak II) consisted of: (a) a 2COOH porphyrin with an aetioporphyrin-type spectrum 
and a Soret band at 405 nm in 5%, HCI (on reduction by catalytic hydrogenation this shortened to 
402 nm); and (b) two 3COOH porphyrins both with Soret bands at 404-5 nm in 5% HCI reducible 
to 402 nm, and with aetioporphyrin-type spectra. The upper component on chromatograms was 
always the major 3COOH porphyrin. The 3COOH fraction was approximately 2 to 3 times the 
2COOH fraction. 

Fraction 3 (peak ITI) consisted of the ‘S411’ porphyrin with its characteristic Soret band at 411 nm, 
rhodoporphyrin-type spectrum, and ready convertibility by catalytic dehydrogenation to CP III. 

Fraction 4 (peak IV) was PP. 

Fraction 5 (peak V) showed chiefly degradation products of PP. 

In the first case of SP the counter-current fraction pattern could be resolved as follows (Fig. 2): 

Fraction 1 (peak I) was a mixture of 2COOH, 3COOH and 4COOH porphyrins with Soret bands 
at 405 nm in 5%, HCI. 

Fraction 2 (peak II) consisted of a 2COOH porphyrin with Soret band at 406 nm in 5% HCl. 

Fraction 3 showed only small amounts of 2COOH porphyrin with Soret band at 406 nm in 5°% 
HCl, 3COOH porphyrin with Soret band at 407 nm in 5% HCI and 4COOH porphyrin with 
Soret band at 405 nm in 5% HCI. ‘S411’ porphyrin was absent. 

Fraction 4 (peak IV) contained 2COOH porphyrin with a Soret band at 405-5 nm in 5% HCl. 

The counter-current fraction patterns of SP cases nos. 2-7 showed similar fractionation to case no. 1. 
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FIGURE 2. Counter-current tractionation cf bile frem a patient with SP (case no. 1). 
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FIGURE 3. tleunter-current frecticration from a patient with VP. 


In the case of VP the patterm was as follows (Fiz. 3): 

Fraction 1 (peak I) consisted of: {a) a 2COCH porphyrin with a Soret band at 404 nm in 5% 
HCI; (b) a 3COOH porphyrin wath a Soret band at.404 nm im 5% HCI and (c) a 4COOH porphyrin 
with a Soret band at 402 nm im e", HCl. 
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Fraction 2 (peak II) consisted of a 3COOH porphyrin with Soret band at 404-5 nm in 5% HCl 
and a 4COOH porphyrin with Soret band at 403 nm in 5°% HCl. 

Fraction 3 (peak III) contained a 2COOH porphyrin with Soret band at 406 nm in 5% HCI and a 
4COOH porphyrin with Soret band at 405 nm in 5°% HCI. ‘S411’ porphyrin also was absent. 

Fraction 4 (peak IV) contained a 2COOH porphyrin with Soret band at 406 nm in 5% HCl and a 
4COOH porphyrin with Soret band at 408 nm in 5% HCl. 

As in the three cases of VP studied by Smith et al. (1971) the ‘S411’ porphyrin was absent. Fig. 4 
shows the counter-current fractionation pattern from one of these cases. Fraction 3 (peak III) con- 
tained only a 2COOH porphyrin with Soret band at 406 nm in 5% HCl. 

In the case of EPP the counter-current fractionation pattern was as follows (Fig. 5): 
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FIGURE 4. Counter-current fractionation pattern from a patient with VP (Smith et al., 1971). 
Reproduced with kind permission of the South African Medical Journal. 
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FIGURE §. Counter-current fractionation pattern of bile from a patient with EPP. 
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Fraction 1 (peak I) consisted of a 4COOH perphyrin with Soret band at 403 nm in 5°% HCl, 

Fraction 2 (peak II was absent) showed only traces of 2COOH and 4COOH porphyrins with Soret 
bands at 407 nm and 403 nm is si, HCI. 

Fraction 3 (peak IIT) consisted of a 2COOH perphrrin with Soret band at 408 nm in 5°% HCl. 

The protoporphyrin was the main constituent of the tubes. Only small amounts of coproporphyrin 
were found (CP I 85%% and CP HI 15°). ‘Sarr’ porphyrin was absent. 


DISCUSSIGN 


A preliminary study by TLC of the urine and the feces of the porphyric patients and their relatives 
and by the counter-current examination of the biie porphyrins was presented at the VII Spanish- 
Portuguese Congress of Dermatology, Funchal, October 1973. Here we present the same study with 
more data. 

The value of the methods used in extending the knowledge of the pathogenic factors of the por- 
phyrias is considerable. From the data produced in the present article it is possible to arrive at the 
following conclusions: 


(a) The simple screening or the quantitative determination of porphyrins by solvent extraction and 
precursors in relatives of patients with SP fails to demonstrate a genetic transmission of this disease 
in the great majority of cases. Only two cases of our series were members of the same family (brothers) 
both showing clinical symptoms. On the contrary, in EPP, VP, infantile porphyria and HCP the 
routine determination of porphyrins by selvent extraction can be decisive. 

(b) TLC of urinary porphyrins from our patients with SP showed the existence of two main excretion 
patterns in which UP and 7COCH porphyrins predominated. The first with UP greater than 7COOH 
porphyrin, and the second with 7COOH porphyrin greater than UP. In each case smaller and variable 
amounts of 4, 5 and 6COOH porphyrins were asseciatec. Only eight cases of our series showed a 
predominant CP pattern. Thus, our findings agree with those of Sweeney (1963), Herbert (1966), 
Chu & Chu (1967), Simon, Dobozy & Berko (1970), Dowdle er al. (1970) and Doss et al. (1971). 
According to Doss et al. (1971 the raised heptacarboxyl porphyrin is pathognomonic of SP. 

Interesting was the finding that in five of our thirty-one relatives of SP patients the excretion pattern 
of the porphyrins was UP predominating, although total porphyrins were found in normal levels; 
this pattern was different to thet usually considered normal—CP predominating—the latter pattern 
being observed in our twenty normal control subjects. Thus there is some evidence that SP may be 
familial. However the number ef cases studied and our control groups were too small to arrive at a 
firm conclusion. 

(c) The urinary chromatography of our VP patents and their relatives also showed a predominant 
CP pattern. Only one member cf the family of a VP showed a predominant UP pattern. One case of 
IP showed predominant CP patrern, and another UP pattern. Thus some cases of IP could be con- 
sidered as true SP of early onset, but others could be familial. 

(d) TLC was decisive in the characterization of the ‘hepatoerythrocytic porphyria’ a new type of 
porphyria recently described by us ‘Piñol Aguade er el., 1975). Till now four cases of this peculiar 
clinical picture have been reported (Piñol Aguadé er ač., 1969, 1974; Schneider & Simon 1974). 

The main features are the easly onset of sympzcrns, i.e. weeks or months after birth, the excretion 
of dark-coloured urine from birth, the photosens vity with a tendency to mutiliation and scarring of 
the uncovered part of the skin, and marked hypertrichosis. There is evidence of liver disorder (the 
biopsy showed liver cirrhosis) but the spleen is me: enlarged. From the biochemical point of view the 
disease is characterized by a raised red cell proteporpkyria, with occasional fluorescence of red blood 
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cells and erythroblasts, and abnormal urinary porphyrins excretion with large amounts of s;COOH 
porphyrins. The pattern of porphyrin excretion in the stool is similar to that of SP. 

This type of porphyria is different from that described by Hofstad, Seip & Eriksen (1973) and 
Eriksen & Eriksen (1974), in that they showed uroporphyrin and 7COOH to be the chief porphyrins 
in the urine. Our results showed a 5COOH porphyrin to be predominant. Also their coproporphyrin 
was 80%, CPI, whereas our results showed 75°% CPIII (Piñol Aguadé et al., 1974). 

(e) TLC of the faecal samples in SP confirms the findings of Elder & Path (1971) of the almost 
constant presence of the P, (isocoproporphyrin) and P,; their position in the chromatogram is 
shown in Fig. 6. 








FIGURE 6. 2-dimensional thin layer chromatogram of porphyrin methyl esters from faeces in a 
patient with SP: P, = isocoproporphyrin; P = Porphyrin P2; a, b, c,d, e = Porphyrins with 
2; 4, §,6and 7 COOMe groups respectively. PP, CP, UP, controls, (From Elder, 1971.) Dashed-line 
encircled spots represent tricarboxyl porphyrin. Non-hatched encircled spots represent the abnormal 
porphyrins P, and P2. Reproduced with kind permission from the South African Medical Journal. 


It can be suspected that there is an interrelationship between these porphyrins and the isocopro- 
porphyrin observed in the urine by us in some cases of SP and HEP. As occurred in the cases reported 
by Grosser & Eales (1973) in VP the 3COOH porphyrin was identified, but in SP was not detectable. 
The patterns of our VP also confirm the marked increase in 2COOH porphyrins and the lesser but 
nevertheless considerable increase of 4COOH porphyrins. In the examined case of infantile porphyria 
and in both cases of hepatoerythrocytic porphyria the excretion pattern was very similar to that of 
SP. In EPP, the 2COOH porphyrin constituted the main spot. In HCP the examination showed the 
presence of multiple porphyrins but the pattern differed from SP. 

The TLC of the faecal samples of the relatives of SP gave no patterns similar to those indicated in 
the patients. In no case was isocoproporphyrin or P, found. Thus, this method seems of no use in 
detecting the possible ‘carriers’ of the disease. 

With reference to the results of the current study of porphyrins extracted from bile, the most 
interesting finding was the absence of S411 porphyrins in the bile of SP patients and in the case of EPP 
investigated. 

According to Smith er al. (1971), S411 porphyrin is a constant component of normal human bile. 
These authors found this porphyrin absent in VP, but our results showed that it is also absent in 
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other types of porphyria. The role of this porphyria in aormal bile and its absence in porphyrias leave 
its significance open to conjecture. 

It is also interesting to note that thz biliary exczetien of porphyrins in our case of EPP showed PP 
to be associated with only a trace-cf CP. In VF, waere FP is being formed in excessive amounts in the 
liver, CP, 3COOH and 2COCH porphyrins are aise fownd in excess. The CP found in VP is a mixture 
of I and III isomers, the ITI isomer predominating. ThB suggests that the biliary source of PP in EPP 
may be predominantly non-hepatic. This finding dces not support the results of the investigations 
of Scholnick, Marver & Schmid (1971" on the two sources of protoporphyrin (erythroid cells and liver), 
but more extensive studies are needed. 
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SUMMARY 


Thin layer chromatographic techniques for the separation and subsequent quantification of free 
porphyrins, coproporphyrin isomers and the methyl esters of porphyrins are described including a 
2-dimensional system. The relevant RFs for a wide range of porphyrins are given. These methods 
have been in use in Cardiff and Barcelona for a number of years and were used in the survey of cases 
described by Piñol et al. (1975) which resulted in the discovery of the new porphyria, hepato-erythro- 
cytic porphyria. 


The thin layer chromatography (TLC) techniques to be described were used in the survey of por- 
phyrin excretion patterns from various porphyrics in Barcelona during the period 1971-1974 (Piñol 
et al., 1975). They have also been widely used routinely and for research purposes in Cardiff for 
several years. The technique used for free porphyrins is based on the lutidine system described by 
Eriksen (1958) who used paper chromatography. Two methods of separation of porphyrin methyl 
esters are described. 

Method (A) is similar to that described by Doss (1967) except that it is based on toluene in place 
of benzene. 

Method (B) is derived from the system used by Chu, Green & Chu (1951) for paper chromato- 
graphy of the porphyrin esters. 

Methods (A) & (B) may be used sequentially in a 2-dimensional system which further improves 
separation. ; 

The method described for the separation of coproporphyrin isomers uses the lutidine system of 
Jensen (1963) applied to cellulose coated TLC plates in place of silica gel coated plates. 

Extraction and quantification of the separated porphyrins and porphyrin esters are also described. 


MATERIALS AND METHODS 
The porphyrins used as standards were taken from the laboratory stock with the exception of bis- 
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hydroxy deuteroporphyrin, kindly supplied by Pro‘esser Samo, Kyoto University, and isocopropor- 
phyrin kindly supplied by Dr G.Elder, Welsh National Scheol of Medicine, Cardiff. 

Three types of silica gel plates were used: (a) Merck (Eieselgel 50), (b) plates prepared on a 
Shandon plate spreader, (c) plates prepared on a Desaga spreader. 

The laboratory-prepared plates utilized silica gei layers of 0-2 mm thickness. All plates were 20 
x 20cm. The tanks used were of dimensions 30 = $x 22 cm. 


Separation of free porphyrins using silica gel plates 

A well shaken solution of so ml distilled water in zco mi 2:6 lutidine was poured into the tank which 
contained two small beakers of 39%% v/v 0-880 ammonia solution in water. The tank was lined with 
two pieces of thick filter paper about 60 x 10¢ cm soaked im the 307% ammonia solution. The tank 
was put into a larger plastic tank containing water at aboar 40° € until the temperature of the chromato- 
graphic tank reached 22-24 C. It was then ready for use. The free porphyrins to be chromatographed 
were dissolved in a few drops of 2N NH. OP and applied to the plate by micropipette. The time 
taken for a 10 cm run was abour 2 h. 


Separation of porphyrin methyl eszers using silica gel piates 

The methyl esters of the porphyrins were prepared by dissølving the free porphyrins in 5°% conc, 
H,SO, in methanol and allowing them to stand in the dark at room temperature for 24 h. An equal 
volume of distilled water was added to the esterification mixture and the porphyrin esters extracted 
with chloroform. The chloroferm phase was separated and washed successively with 2%, ammonia 
solution (v/v, to remove unesterified material) and distilied water. The resultant solution was evapor- 
ated to dryness on a rotary film evaperator. 


System (A) 
A well mixed solution containing 80 ml of toluene. 15 ml of ethyl acetate and 3 ml of ethanol was 
poured into the tank and allowed to equilibrate fer ro min. 


System (B) 
A well mixed solution of 60 ml of chloroform, 20 m1 cf redistilled kerosene and 4 ml of ethanol was 
poured into the tank and allowed to equilibrate for 30 min. 

The porphyrin esters to be applied to the TLC plates in systems (A) & (B) were dissolved in small 
quantities of CH Cl, and appliec by micropipette, The tanks should be freshly loaded with solvent 
each day. A 2-dimensional separation could be achieved ty removing the developed plate from 
System (A), drying in hot air, and placing in the System (B) tank az 90° to the axis of the first run. 
The running time for both Systems (A) & (B) was 20-40 mim each. 


Separation of coproporphyrin isomers using cellulose plates 

The tank was loaded with a well mixed soluticn of 30 ml of distilled water in 80 mi of 2:6 lutidine. 
Two small beakers containing SG 0-880 ammonia solution were placed in the bottom of the tank. 
The tank was allowed to equilibrate overnight and was then ready for use. The coproporphyrin 
mixture was dissolved in a small volume of 2N MH,OH end applied to the plate. An excellent 
separation of the isomers was achieved in 4-6 h. 


Quantification 
The porphyrin bands were detected by their red duarescemce under u.v. light and identified by 
comparison with concurrently ran standards. Each band was scraped off the plate and put into a 
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stoppered centrifuge tube. The free porphyrins were eluted by first shaking with 3 ml of 20°% acetic 
acid in ether, followed by a shaking with 1 ml of 5%, HCI. After centrifuging, the fluorescent aqueous 
layer was transferred to a 1 cm path width microcell and read in the spectrophotometer. The por- 
phyrin methyl esters were eluted in a similar way with 2 ml chloroform. Usually, one extraction was 
sufficient, but the elution procedure was repeated with heavily loaded bands using 2 ml of 50°% 
CH Cl, in ethanol. 

Relevant Soret band wavelengths, extinction coefficients and corrections for background ab- 
sorption were described by Rimington (1958) and by Falk (1964). An assessment of the percentage of 
each porphyrin in a mixture, sufficiently accurate for routine purposes, may be made by a simple 
comparison of the Soret band absorptions. 

All the porphyrins listed in Tables 1, 2 and 3 have been reported in human tissues or excreta with 
the exception of the hydroxylated porphyrins (2) and (3), and coproporphyrins I and IV. 

The following RF values were recorded using systems (A) & (B) (Table 1) (Merck plates). 


TABLE 1. RF values recorded using systems (A) & (B) (Merck plates) 





Porphyrin System (A) System (B) 
Methyl ester (155 mm run) (132 mm run) 
Haematoporphyrin (x) O13 org 
Bis-hydroxy deuteroporphyrin (2) O14 O22 
Hydroxyethyl, ethyl deuteroporphyrin (3) 0°28 0:39 
Uroporphyrin (4) O21 0°43 
Heptacarboxyl porphyrin (5) O25 0°47 
Hexa carboxyl porphyrin (6) 0'29 OSI 
Penta carboxyl porphyrin (7) 0'35 KC 
Isocoproporphyrin (8) 0°39 057 
Coproporphyrin I (9) CAS 0°58 
Coproporphyrin HI (10) 0-46 058 
Harderoporphyrin (11) ost 0-62 
Isoharderoporphyrin (12) KE 0-62 
Deuteroporphyrin (13) 059 067 
Protoporphyrin (14) 0-62 0°68 
RESULTS 


The separation of the porphyrin methyl esters from an extract from the urine of a patient with 
hepato-erythrocytic porphyria (Piñol et al., 1975) is shown in Fig. 1 and shows a typical separation 
using the 2-dimensional system. 


Practical notes 
The commercial Merck silica gel plates give sharper separations and allow the application of smaller 
spots or bands to the plates. Silica gel plates made in the laboratory using the Shandon or Desaga 
processes give softer layered plates from which porphyrins may be extracted more easily than from 
Merck plates. 

The fluorescence of porphyrin esters after single runs in system B is more intense than after the 
system A development. It may therefore be preferred if photography is anticipated. 
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TABLE 2. RF values forvasious free porphyrins 
using the jutidine system with silica gel plates 








Free perphyrin RF value 
Ureaporphyrin oo 
Heptacarboxy! porphytin ` somes 
Hexacarbexyl porphyrn 
Pentacarboxyl porphyrr 0-20 
Coproporphyrin I O25 
Coproporphyrin HI O27 
Harderoporphyrin 0-32 
Ischarderoporphysn 0-38 
Pretoporphyrin l y ee 
Deuteroperphyrin 





System (A) is similar to that of Doss (1967) except that it gives a greater separation of hydroxylated 
porphyrin esters. These porphyrins may be further identified by the acetylation procedure of Barrett 
(1959), acetylation of the hydroxyl group(s) causing an increase in the RF value of the porphyrin. This 
system also largely avoids the health hazard of the benzene system of Doss, toluene being nearly ten 
times less toxic (Patty, 1963). 

A clear unequivocal separation of the coproporphyria isomers is best achieved by first separating 
coproporphyrin from other porphyrias in an extmet. This may be done by using the first described 
system (for free porphyrins) preparatively. The extracted coproporphyrins may then be separated 
using the isomer system. 

The use of the lutidine system for free porphyrins may be readily applied to extracts of porphyrin 
mixtures prior to methylation. Iz does not separate 5, 5, 7 and 8 carboxyl porphyrins as well as the 
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FIGURE 1. 2-dimensional separation of pormhyr-s esters from the urine extract from a patient with 
hepato-erythrocytic porphyria. (See Table : for rumerica! Key.) 
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TABLE 3. Typical RF values for the separation of the 

coproporphyrin isomers after a 4 h 30 min run on Merck 

cellulose plates (o-r0 mm thickness} using the lutidine 
system described for the separation of isomers 





Porphyrin RF value (44 h run) 
Coproporphyrin I 0-63 
Coproporphyrins IH and IV o-50 
Coproporphyrin II 0°43 


ester systems, but allows separation of protoporphyrin and harderoporphyrins before methylation, a 
process which causes some losses of these porphyrins. 


CONCLUSION 


In order to arrive at the correct diagnosis of a porphyric, it is necessary to study the patient clinically 
and biochemically. A separation, identification and quantification of the porphyrins from urine, faeces 
and blood may be required, together with a coproporphyrin isomer analysis. In some cases it may be 
necessary to establish the isomer distribution of the hepta-, hexa- and penta-carboxyl porphyrins. This 
may be achieved by decarboxylation of the acetic acid side chains of these porphyrins (Falk, 1964) 
and subsequent coproporphyrin isomer analysis. The TLC systems described enable the relevant 
porphyrin separations to be carried out. 

The use of these systems resulted in the discovery of a new type of porphyria, hepato-erythrocytic 
porphyrin (Piñol et al., 1975). 
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SUMMARY 


Fifteen patients with a variety of itching skin diseases (atopic eczema, dermatitis herpetiformis, 
lichen planus, urticaria and psoriasis) have been studied in the sleep laboratory. Recordings were 
made of all-night electroencephalogram, electro-oculogram, submental electromyogram, and muscle 
potentials from both forearms. 

Bouts of scratching during orthodox (NREM) sleep occurred more frequently in stages 1 and 2 
than in stages 3 and 4. The frequency in paradoxical (REM) sleep was close to that in stage 2 sleep. 
This pattern was similar for all the diseases studied and seems to be related to the physiology of the 
sleep stages rather than to the skin diseases themselves. The mean duration of the bouts of scratching 
was not related to the sleep stage in which they started. 


We have previously reported (Savin, Paterson & Oswald, 1973) that patients with atopic eczema scratch 
during all stages of sleep, and that the incidence of scratch bouts varies in the different stages. We now 
report our findings on a larger group of patients with a variety of skin diseases. 


Patients 
Three groups of patients have been studied: 


Group I. Five patients with atopic eczema: four for 1 night and one for 2 nights. Four of these 
patients formed the basis of our previous report. 


Group II. Five patients with dermatitis herpetiformis: four for 2 nights and one for 1 night. The 
diagnosis in all cases had been confirmed by skin biopsy and response to dapsone. 


Group II. A miscellaneous group of five patients for 1 night each. Three patients had lichen planus, 
one had urticaria, and one an itchy psoriasis. 


METHODS 
Patients were studied in the sleep laboratory as before (Savin, Paterson & Oswald, 1973). They slept 
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in conditions of low illuminatien at a canstant room temperature (18 C) and remote frem all recordings. 
The early patients in the series were observed cn closed-circuit television allowing all movements, 
including scratching, to be noted by aand on the zmoving paper reccrd. Our experience, gained in this 
way, allowed us to dispense with te-evision after it became clear that bouts of scratching could be 
identified by their rhythmical quality using the recordings on the paper trace from the forearm leads. 
Most of the body movements during the night were associated with scratching. 

Recordings were made of all-nigat electroencephalogram (EEG), electro-oculogram, submental 
electromyogram and muscle potentials from both forearms. Records were analysed in 20 s periods in 
terms of wakefulness and the usual stages of sleep: that is orthodox (non-rapid eye movement or 
NREM) sleep, with its stages, 1,2,2 and 4, and paradoxical (rapid eye movement or REM) sleep 
(Rechtschaffen & Kales, 1968). 

The records were examined for: 


(a) The duration of each bout of scratching. 
(b) The stage of sleep in which the bout started 


Our method did not allow us to gai informaticn about the amplizade of the scratching movements 
nor the frequency of the individual scratch strokes. 
In addition we determined: 


(c) The time spent in each sleep stage during the aight. 

(d) The number of bouts of scratching starting during each stage of sleep. 
(e) The frequency with which bouts of scratching started during each stage. 
(£) The duration of the bouts of scratching while asleep and while awake. 


Several tests were used in the statistical examination of the data: 


(1) Analysis of variance, a technique that allows.a simultaneous comparison of more than 2 variables, 
was used to compare the duration of scratch bows in the different stages of sleep. 

(2) Correlated t-tests for paired observations im erder to compare the duration of scratch bouts for 
each subject when in different sleep stages. 

(3) Kendall’s rank correlation test was used "o mvestigate possible correlations between the 
durations, or between durations and frequences, of scratching bouts in different stages of 
sleep. This test only takes into account the ordering and not the absolute values of the results. 





La 


RESULTS 


Frequency of bouts starting in each stage of steep 
The results for the three groups of patients are shown in Fig. 1. 

Scratching was most frequent in stage I and this was true of all three groups. The frequency 
decreased through stages 2,3 and 4. As we found before, REM sleep was in an intermediate position 
(Table 1). The difference between stages 1 and 2 was significant (t= 4:06, d.f.=14, P<o-o1). There 
was also a significant difference between stage 2 and stages 3 and 4 combined (t= 2-64, d.f.=14, 
P<o-02). There was no significant difference between stage 2 and REM sleep, between stages 3 and 4 
and REM sleep, or between wakefulness and stage `. 








Duration of bouts of scratching starting in each stage 
The details of the three groups of patients are shown in Table 2. 

There was no significant difference in the length of bouts starting in the different stages of sleep, 
when one-way analysis of variance was undertaken (d.f = 3-42; f=0-1125 n.s.). Although intersubject 
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FIGURE I. The frequency of bouts of scratching starting in each stage of sleep. 


TABLE 1. Mean frequency and standard deviation of scratching bouts starting in 
wakefulness and each stage of sleep in scratches/min 
E 


Sleep stage 





Patients Awake I 2 3+4 REM 
EE 
Atopic 

eczema 0047+004 O46+0'40 01274026 OTI+0:07 O-21+0-22 

(n= §) 

Dermatitis 
herpetiformis 0-47+0°:08 O28+011 o-09+0:02 o0-03+001 0:09+0:06 
(n=5) (n=3) 

Miscellaneous 
group 0374029 0664037 GogtO0I2 Godtoos rotoro 
(n= §) 

Overall 
means O4ZtOI® 0474034 OFFt018 0:064006 O13+0-15 
(n=15) (n= 13) 
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TABLE 2. Mean duration of bouts of scrazching starting in wakefulness and in each 
stage of sleep. Mean = s.d. ‘s/bout) 





Seep stage 








Average 
Patients Awake I 2 2 A REM — 1,2,(3 +4) 
& REM 
Atopic 
eczema I7 7S FOHt24 IPStes LT+60 108450 Ir4tgs 
m=5) S 
Dermatitis 
herpetiformis (rei A3 8 §+29 I¢3+e¢? S36+47 VOL06 89426 
(n=5) 
Miscellaneous 
group Ion 125420 I Tbed Ot2z4 WHIt7T8 1213-0 
(n= 5) 
Overall 
means Läich IOSEPI IL Ses? THE+ GAS w36ts8 108 +35 
(n=15) 





variation was high (d.f.= 42-14; /=4°§2, P<o-o1), the means for each stage were strikingly similar— 
approximately 10 s duration per bout. 

The significant intersubject variation was analysed further, revealing a characteristic duration of 
scratching for each person, that is to say a patient who temded to have particularly long bouts of 
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FIGURE 2. The duration (s) of all scratch bouts recorded during stage : sleep on a single night of 
one patient with dermatitis herpetiformis. 
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TABLE 3. Correlations (t) and their significance level 
between different stages of sleep 





Durations of Stages Stage 
scratch bouts in Stager Stage 2 344 REM 





Stage 1 T= 2°69 
f P>o-o1 
Stage 2 T=255 T= 2-29 
P>oos P>o-05 
Stages 3+4 T=229 
Poos 





scratching during stage 1 sleep would, on average, sustain this lengthy pattern through the other 
stages of sleep. Kendall’s ranking test revealed a correlation between the individual subject’s mean 
duration of bouts in one stage when compared with the other stages of sleep (Table 3). 

Individual scratch bouts vary considerably in duration even in the same person in a single stage of 
sleep (Fig. 2). 


Scratching while awake 

Bouts of scratching were also recorded when the patients were in bed but awake. There was no 
significant difference between the frequency of occurrence of scratch bouts during wakefulness and 
during stage 1 of sleep. However, bouts of scratching when the patients were awake lasted significantly 
longer on average (14:3 +548), than during sleep (10°8 + 3-5s); t= 3-77, d.f.=14, P<o-or. 


DISCUSSION 


In our previous paper we showed that in atopic eczema bouts of scratching occurred more frequently 
during sleep stages 1 and 2 than in 3 and 4, with paradoxical sleep in an intermediate position. We 
have now found this pattern also in patients with other itchy skin diseases such as dermatitis herpeti- 
formis, lichen planus and urticaria (Fig. 1); in other words, this may be a general phenomenon and 
not one simply confined to atopic eczema. 

The nature of the chemical agents causing the itching in these conditions is not well understood; 
but, in such dissimilar diseases, the agents involved may well not be the same. It seems unlikely that 
the chemicals involved would vary in the same way in all these diseases during the different stages of 
sleep. The differences between the frequency with which bouts of scratching occur in these stages 
can be linked more plausibly to changes in the excitability of the central nervous system than to 
alterations in the skin lesions themselves. The frequency with which bouts occur during the different 
stages is consistent with the order of general reactivity of these stages as judged by other criteria; 
for example, the threshold of response to auditory stimuli (Williams, Morlock & Morlock, 1966), 
and the level of blood pressure (Coccagna er al., 1971). 

In experimental animals there is a spinal reflex pathway for scratching, but in man scratching may 
be a ‘reaction rather than a reflex, demanding the integrity of at least some part of the brain for its 
performance.’ (Sinclair, 1973). We have shown that, while the frequency of bouts of scratching varies 
among the stages of sleep, the duration of the bouts themselves does not. Bouts of scratching last, on 
average, just as long whichever stage of sleep they start in. At first sight, this suggests an ‘all or none’ 
type of response, in which the size of the reaction is fixed and independent of the stimulus, provided 
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this is over a threshold value. However, Sherrington t1966) demonstrated that this is not the case in 
experimental animals, in whom the greater the stimulus, the longer and more vigorous is the bout of 
scratching which follows. Reviewing our figures in this light, it is clear that there is considerable 
variation in the length of scratch bouts even for cne persom in a single sleep stage (Fig. 2). It is only 
the means which are the same. (7 scratching during sizep & a reflex action, our findings suggest that 
the excitability of the arc is greatly influenced by the stage of sleep, while the motor side, as judged by 
the length of the scratch bouts, 1s not. During waxefulness, bouts of scratching were frequent (Table 
1), and lasted significantly longer than during any ef the stages of sleep; perhaps a conscious 
‘deliberate’ component had been added. 
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SUMMARY 


Two new methods are described for the quantitative measurement of itch: the principle is to measure 
scratch which is the major objective correlate of itch. The first method is to record whole body 
movement at night by a vibration transducer on a bed leg; this gives qualitative and quantitative 
information. The second method is to measure limb movement with movement-sensitive meters ; this 
gives only quantitative data but is quicker and more easily carried out. The subjective sensation of itch 
was found to correlate well with nocturnal scratch, confirming the basic assumption of the method. 
Itching as measured by scratch occurs throughout the night and increased severity of itch is accom- 
panied by an increase in the number of bouts of itch and not in their duration. Nocturnal restlessness 
is associated with an increase in leg movement and so can be dissociated from itch-provoked scratch, 
which is mostly done by the hands. The response of pruritus to treatment was demonstrated by both 
methods. 


The study of itch and its therapeutic control is bedevilled by the absence of methods for its objective 
measurement. Since scratch is the main objective correlate of itch we decided to use scratch movement 
for its measurement. We have devised two methods for measuring scratch movements, one suitable for 
detailed qualitative and quantitative analysis of itch in individual patients, and the other suitable for 
quantitative studies in larger numbers of patients. We believe these to be the first quantitative methods 
devised for the measurement of itch, 


METHODS 


(1) Bed movement—using proximity vibration transducers 

Each leg of a standard hospital bed is positioned on a rectangular metal support; a proximity vibration 
transducer is attached to one of the supports so that any movement by the bed-leg is detected by the 
transducer. The signal is then amplified and continuously recorded on paper. The patient is completely 
unaware of the recording apparatus which is in a side-room close to the ward, and body movements 
are recorded throughout the night whilst the patient is asleep in the ward, For maximum discrimination 
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between the different movements recorded, as wel. as for ccenomy of paper, we have fitted a device 
into the circuit such that movement of a pre-seleatcdintensity activates the recorder to run at a faster 
speed. The recorder runs at 15 mm/min when the matent is at rest and 150 mm/min during movement, 
the lag of the recording system beth for onset and afset being negligible, A disadvantage of the system 
as it is used at present, is that areplitude of movemert cannot be measured in absolute terms because 
it varies to a small extent with the patient’s position in bed; a modification of the apparatus will be 
used in future studies. 

By direct observation of the patient the tracing characteristic of scratching due to itch has been 
defined; it can easily be distinguished from other types of body movement. This is illustrated in the 
recordings from a patient shown in Fig. 1. The first part of the recording shows a typical scratch 
movement by the hand followed by a movement act associated with scratch (turnmg over in bed). 
The third part of the tracing is another episode ef itch-provoked scratch by the haad superimposed 
this time on a body movement ect due to scratch. A similar tracing is seen with scratch movements 
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FIGURE I. Tracing of necturnal movements usmg oroximtty vibration transducer. 1 and 3 show 
pure scratching movement, 2 shows non-scratca movement ‘turning in bed), 4 shows a similar 
movement with a superimposed scratch movement. 





by the feet. The characteristics of scratch movement tracings are the regularity cf the peaks and 
troughs representing individual scratch movement: with a frequency in the order of 2/s: the move- 
ments are symmetrical about the baseline which dees aot meve. By contrast other movements displace 
the baseline; they are irregular, their amplitude s much greater than scratch movements and their 
frequency less. Thus the method allows analysis 3f type of movement throughout the night and its 
quantification as duration, amplitude and frequency. 


(2) Limb meters 

We have measured the movemen: of individual limbs by mevement-sensitive meters. Each meter is a 
‘self-winding’ watch in which the mechanism ha: deen so modified that movement of the watch is 
registered directly by movement of the hands and calendar dial. The meters are secured to the wrists 
and ankles by rubber straps with a Velcro’ fastener. The lightness of the meters and their attachment 
are such that they cause no disturbance and patiemts seem to be oblivious of their presence. When the 
patient decides to retire at night the position of tae two hands on the meter and the number on the 
calendar dial are recorded. The meters are removed immediately cn awakening and the movement 
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FIGURE 2. Calibration of limb meters on turntable. 


recorded as the increase in units on the dial. These units were then referred to a calibration curve 
which was constructed for each of the 21 meters used. 

For calibration, each of the meters was attached to a turn-table rotating at a constant speed. A 
linear relationship was found between movement (number of revolutions of the rotating table Fig. 2) 
and the movement recorded demonstrating that the meters give an accurate measurement of move- 
ment in the range used. The sensitivity of each meter was found to be virtually identical and regular 
calibration of the meters against one which was kept solely for calibration revealed no alteration in their 
sensitivities over a period of 30 months. 


RESULTS 


Bed vibration transducers 

Nocturnal movements were studied from 22.30 to 06.00 h in eight patients with itch due to eczema. 
The results were similar in each of the eight patients and are illustrated for one, a patient with only 
moderate itching, before and during treatment with topical corticosteroids (Fig. 3). All movements 
were analysed throughout each of the 5 nights of the study and separated into scratch movements and 
non-scratch movements. Scratch movements were further analysed into the total number of bouts of 
scratching, total scratch time and the mean duration of each bout of scratching. Before treatment, 
bouts of scratching occurred throughout the night on average every 11-7 min, each bout lasting an 
average of 0-35 min. There was considerable difference between individuals and on some nights total 
scratch time occupied as much as 11% of sleeping time. As the patient’s sensation of itch decreased 
with treatment so did scratch. This decrease in total scratch time was due to an overall reduction in 
the number of bouts of scratching; interestingly there was no change in the mean duration of bouts of 
scratching or in the frequency of scratch movements within a bout (Fig. 3). The amplitude of scratch 
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FIGURE 3. Analysis of scratch movement Curiag treatment in a patient with eczema. 


movements did not decrease but because this measurement is position sensitive with the present 
system, this point will require verification. 


Limb meters 
Seventy-seven male and female pztients aged from 13 t 82 years were studied. Fifty-six patients 


had been admitted for eczema, dermatitis herpetiformis, lichen planus, psoriasis or scabies; the re- 
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maining twenty-one patients had been admitted for investigation and treatment of various non-itchy 
conditions such as collagen vascular disorders, and served as controls. Limb movements were measured 
between 22-30 and 06-00 h on the first and second nights of admission in all seventy-seven patients. 
None of the patients was taking drugs or using applications other than emulsifying ointment (NF) 
on these 2 nights. Further measurements were made on the subsequent 3 nights in the control group 
and the subsequent 3-13 nights in the twenty-five patients with eczema in whom the response to 
topical therapy with betamethasone valerate or clobetasol was being studied in detail. 


(a) Validation of method 

(1) The measurement of scratch. Simultaneous measurements of nocturnal limb movements by limb 
meters and pure scratch movements by the bed transducer were carried out on 3 consecutive nights in 
three patients with itch due to eczema. The results (Fig. 4) show an excellent correlation between 
nocturnal limb movements measured by the meters and actual scratch movement (r = 0°88). Thus 
nocturnal limb movement as measured by the meter is a satisfactory measure of scratch. 
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FIGURE §. Correlation between the subjective sensation of itch and the measurement of nocturnal 
scratch using limb meters in patients with various itchy dermatoses. 


(2) The correlation of scratch with itch. Using the limb-meters scratch was measured as nocturnal 
limb movements on the first 2 nights of admission in the fifty-six patients with eczema, dermatitis 
herpetiformis, lichen planus, psoriasis or scabies. The patient’s subjective sensation of itch was 
graded independently on a 0-3 scale (nil, mild, moderate, severe). A good correlation was found 
between itch and scratch (Fig. 5) indicating that itch can be measured as scratch using limb meters. 


(b) Analysis of nocturnal movement due to itch and restlessness 

Limb movements were measured in the twenty-five itchy patients with eczema and the twenty-one 
control patients without itchy dermatoses and without itch. The itchy patients had an appreciable 
increase in limb movements (Fig. 6). Amongst the non-itchy controls, however, there was a clearly 
identifiable subgroup who were observed to be restless at night and who admitted to restlessness when 
questioned. This group could also be separated by analysis of their limb movements: they showed an 
increase in total limb movement and this was found to be due to leg movement. Thus restlessness can 
easily be dissociated from itch-induced scratch by the arm/leg movement ratio (Fig. 7). The separation 
of itchy and restless patients by the measurement of arm and leg movements was also confirmed by the 
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FIGURE 7. Ratio of arm movement to ieg movement in dtchy and restless patients shown in Fig. 6. 
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FIGURE 8. Arm movement compared with leg movement on the rst and 2nd nights of admission 
in the itchy patients shown in Fig. 6. 


simultaneous use of limb meters and the bed vibration transducer (to be reported). Taking leg move- 
ment as a measure of restlessness it is apparent that itch provokes a degree of restlessness (Fig. 8). 
This was also apparent from the bed transducer tracings, the restless movement decreasing with 
treatment (Fig. 9). 
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FIGURE 9. Effect of treatment on scratch movement and non-scratch movement in two patients with 
eczema using the bed transducer. 
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FIGURE Io. Effect of treatment on ach-provoxed scratch measured by limb meters in eighteen 
patients with eczema, 


(c) The effect of treatment 

Using the limb meters we measured itch on admission and 1-2 weeks later, after successful treatment 
of the eczema with a topical corticesteroid. The sensation of iteh diseppeared and limb movements 
decreased towards the normal nocturnal level (Fig. rc). 


DISCUSSION 


Direct non-subjective measurements of a sensation canmot be made. The principle which we have 
adopted is to measure an objective correlate of the semsation and in tke case of itch the correlate is 
scratch. Itch can be defined as a sensation which provokes the desire to scratch; indeed it is not 
improbable that the biological purpose of itch was to induce scratching and thereby to remove parasites. 
Most skin parasites live very superficially in the skin amc the itch receptors appear to be very super- 
ficially organized pain fibres (Keele & Armstrong, 1964); thus itching stops either when the sensation 
is eased or when it is replaced by paim, at which state the superficial layers of the skin, and with them 
the itch receptors and the parasites, will have been removed by scratching. The present findings of 
a direct correlation between the subjective sensation of Ech and the objective measuremeat of scratch 
supports these views and validates the measurement of sich by scratch. The slope of this relationship 
does however vary in different clinical situations and this may im part be related to the central and 
peripheral components of the itch sensation (in preparation). 
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In the present study we have presented data on nocturnal scratch because of the complication which 
is introduced during the waking hours by movements which are not due to scratch. The methods we 
have described can however be used to study itch-provoked scratch by day, and we have found that 
the results by day correlate surprisingly well with those obtained from the same patients at night. 

The two methods used have quite different features and can be used for different purposes. The 
measurement of whole body movement as bed vibration gives both qualitative and quantitative 
information: the time at which scratching occurs together with the number of bouts of scratching and 
their duration, amplitude and frequency can be measured. Furthermore the method has the advantage 
that the patient can be completely unaware that his nocturnal movements are being monitored whilst 
in an ordinary hospital bed in an open ward under normal hospital conditions. The disadvantage of 
the method is that it is too cumbersome and tedious for large scale studies such as are required for 
example with the comparison of antipruritic drugs. Using this method we have shown that scratching 
is done mainly by the hands and occurs in bouts throughout the night. A greater itch produces more 
frequent bouts of scratching rather than an increase in duration of the bouts. It would be interesting 
to correlate these nocturnal movements with sleep and EEG changes (Savin, Paterson & Oswald, 
1973). 

It appears that very itchy patients may spend more than 10° of the night scratching. In addition 
itch provokes a degree of restless movement. Thus limb meters worn by night and day show that 
itchy patients may make as much as 40% of their total daily (24 h) movement during their 7-5 h of 
‘sleep’. The energy involved in scratching must be considerable and this may be a factor in the very 
high metabolic rates which have previously been observed in patients with skin disease (Shuster & 
Marks, 1970). 

The measurement of limb movements with meters is much simpler than the measurement of total 
body movement with proximity vibration transducers, but the meters do not qualitatively separate 
itch-provoked scratch from restlessness. However, by using limb meters and the vibration transducer 
simultaneously we found that the increased limb movements of restless patients were done mainly by 
their legs whilst itchy patients used their arms to scratch. Thus restlessness and itch provoked scratch 
can be separated by using arm and leg meters simultaneously. In this way we have found that a 
surprisingly large number of patients admitted to a skin ward for non-itchy dermatoses are restless at 
night with an increase in leg movements and a low arm to leg movement ratio. Using limb meters it is 
therefore possible to separate itchy, normal and restless subjects, and the movements are such that 
there is little or no overlap between the three groups. The findings with the limb meters, as with the 
bed transducer, show that scratching is done predominantly by the hands, and the sheen which can be 
observed on the nails of patients who itch highlights the action used. 

The simplicity and quantitative nature of the methods described are ideal for the study of the 
physiopathology of itch, and, of particular importance to the dermatologist, for the selection of 
optimal therapeutic regimens (Felix & Shuster, in preparation). The methods could also be used to 
study aspects of normal sleep and body movement, and the effect of drugs upon them. 
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SUMMARY 


A 43-year-old white man presented with a generalized eruption of lichen planus and tense blisters 
within the lichenoid lesions and also on clinically normal skin. Direct immunofluorescence (IF) 
studies revealed immunological and histopathological characteristics of lichen planus in the liche- 
noid lesions and of bullous pemphigoid in the bullous lesions, and indirect IF studies showed that 
the patient had circulating antibasement membrane antibodies. The coexistence of both disorders may 
indicate a possible link between the pathology in the junctional zone in lichen planus and the appear- 
ance of antibasement membrane zone antibodies and bullous lesions, respectively. 


Immunofluorescence (IF) techniques are an established tool in the differential diagnosis of bullous 
dermatoses (Beutner, Chorzelski & Jordon, 1970) and in lupus erythematosus (LE) (Jablonska & 
Chorzelski, 1974). Moreover, these methods permit insight into the pathogenetic mechanisms 
operative in these diseases. Characteristic findings have also been reported in several other disorders, 
e.g. lichen planus (LP) and vasculitis, but in these diseases their significance is still open to discussion. 
As regards LP, only direct IF investigations have revealed positive results, with clusters of cytoid 
bodies in the papillary dermis and in the junction zone, demonstrable with antisera to immunoglo- 
bulins (Ig) G and M, occasionally also to IgA and to (C, (Michel er al., 1970; Ueki, 1969). In 
addition, massive deposits of fibrin and fibrinogen were found to outline the basement membrane 
zone (BMZ). In this paper we describe a patient who presented with typical lesions of lichen planus 
and a bullous eruption indistinguishable from bullous pemphigoid. Immunologically, there were 
features of both diseases. 


CASE REPORT 


A 43-year-old white man with a 6-months history of itching papules and blisters first presented at our 
outpatient clinic in November 1973. Topical therapy with steroid-containing ointments had not 
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FIGURE I. Typical LP lesior over the shins wah tendency to coalescence and plaque formation. 
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FIGURE 2. Several tense blisters up to ‘he size of a pea adjoining an LP plaque on the right supra- 
malleolar region. 
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prevented the spreading of LP lesions and blisters. On admission (November 1973) he presented with 
a generalized eruption of typical LP papules which tended to coalesce and form infiltrated plaques 
particularly over the shins (Fig. 1). Within these plaques several tense, pea-sized blisters containing 
serous fluid were observed (Fig. 2). Similar lesions were found on the arms, chest, abdomen and 
sacral region. In the sternal area and on the inner aspect of both thighs, blisters up to the size of a 
walnut were observed also on clinically normal skin. The buccal mucosa exhibited the classical 
features of LP with a network of white streaks and patches. 


Investigations and treatment 

The following were within normal limits: full blood count, urinalysis, fasting blood sugar, 
serum glutamate pyruvate and glutamate oxalacetic acid transaminases, bromsulphthalein-test, 
immunoglobulin levels of the serum, blood urea, serum creatinine and creatinine clearance. Thyroid 
function was checked because of slight exophthalmos but was normal. 

Treatment was instituted with 30 mg of fluocortolone daily, gradually reduced every second day 
to 10 mg, together with 150 mg azathioprine per day. 

With this regimen the lesions both of lichen planus and of bullous pemphigoid type improved 
rapidly within 6 weeks. There was no difference in the rate of clearing of bullous and of lichenoid 
lesions. Subsequently, the patient has been discharged from the hospital free of skin symptoms. Except 
for a few occasional lichenoid papules or vesicles he remained free from January to September 
1974. 


Histopathology 

A specimen taken from a lichen planus papule revealed the typical picture with hyperkeratosis, 
hypergranulosis, sawtooth-like appearance of rete pegs and a dense lymphocytic infiltration of the 
papillary dermis (Fig. 3). A specimen from a bullous lesion exhibited a subepidermal blister with only 
a sparse cellular infiltrate in the dermis (Fig. 4). A third specimen taken from the buccal mucosa 
showed changes typical of lichen planus. 
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FIGURE 3. Histopathology of an LP lesion. Note hyperkeratosis, hypergranulosis, sawtooth-like 
appearance of rete pegs, and the dense lymphocytic infiltration of the dermis. 
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FIGURE 4. Histopathology of a bullous lesion. Note the subepidermal blister, containing several 
inflammatory cells and fibrin, and the sparse morpnuclear infiltrate in the dermis. 


Immunofluorescence studies 

Skin specimens used in the direct IF studies were obtained by excision, were quick frozen in liquid 
nitrogen and stored at —2c C. Sections were cut in a cryostat at 4-6 jum and examined within 3 
days. Rhesus monkey oesophagus served as a substrate for indirect IF tests. Initial serum dilutions 
were 1/10, phosphate buffered saline (PBS)— 4" , bovine serum albumin (BSA), pH 7-2, being used 
for dilution. Commercially prepared fluorescein isothiocyanate (FITC) conjugated goat-antisera to 
fibrin, fibrinogen, and C, were utilized. IgG. IgA and IgM antisera, of goat origin, were kindly pro- 
vided by Dr E.H. Beutner, Buffalo. Antibody (ab) levels were checked with reverse immuno-diffusion 
(RID) plates kindly provided by Hyland, Inc., Costa Mesa, Califoraia, USA. 

Characteristics of the antisera were as follows: IgG antiserum, FITC 61-9 pg/ml, total protein 
8:7 mg/ml; F/P (weight) 7-11 x10 ° or 2-@ (molar). specific antibody 2°6 mg/ml diluted to 50 ug 
ab/ml; IgM antiserum, FITC 48-5 pg/ml, total protein 10°28 mg/ml; F/P (weight) 4:72 x10 ° 
or 1°92 (molar), 2 mg ab/m! diluted to 50 gg ab ml; IgA antiserum, FITC 75 jig/ml, total protein 
14°5 mg/ml; F/P (weight) s-r> x 10° or 212 (molar), specific amtibody 470 pg/ml diluted to 100 
ug/ml. 

All determinations of total protein values were perfermed before any absorption procedures. 
Antibody values of antisera to ‘ibria. fibrinogen end C, could not be reassayed with RID plates and 
working dilutions were determined by ‘titrations on sections fram biopsies of LP and bullous 
pemphigoid lesions, respectively. Dilution: (in PBS-4",, BSA) used were 1/16, 1/16 and 1/32, 
respectively. Photomicrograph» were taken on Kodak Ektachrome ħigh speed color slide film at 400 
SAE sensitivity position of a Zeiss photomicroscepe IL, equipped with a Tiyoda superwide dark 
field condenser. Filter equipment wes: excitation flter KP 490 (2 x ) (interference filter, Schott und 
Gen., Mainz, Germany). Barrier filter Zeiss 50. 


Results of IF-tests 

Circulating BMZ antibodies were detected with the indirect IF-staining method (Fig. 5). At the time 
of admission of the patient the titre was more than 320 but dropped to 40 under the corticosteroid- 
azathioprine treatment. The blister fluid yielded BMZ ab in titres of 20-40. By using the direct 
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FIGURE §. Demonstration of circulating BMZ-antibodies with the indirect I1F-staining technique. 
A goat anti-IgG conjugate was used, the initial serum dilution was 1/10. (Magnification x 40. 
For details see under ‘Immunofluorescence Studies’ 





FIGURE 6, Positive direct IF with IgG antiserum (goat origin). BMZ-pattern within a bullous 
lesion. (Magnification x 40.) (For details see under ‘Immunofluorescence Studies’.) 
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FIGURE 7. Positive direct with fibr 


n-autisen Note the heavy band-like deposits of fibrin 
within a LP lesion. (Magnification F i 


s see under ‘Immunofluorescence Studies’. 


IF-staining method a conspicuous fiuorescenee along the BMZ was seen in the bullous lesions with 
anti-IgG- (Fig. 6), anti-IgM-, and anti-C,-conjugates. Only a few cytoid bodies were observed but 
fibrin or fibrinogen was not detected except wathi 


In contrast, the LP lesions exhibited heavy bard-like deposits of fibrin and fibrinogen (Fig. 7) 
along the BMZ and some clusters of cytoid bodies containing IgG (Fig. 8) and C, 


the dlister cavity 





FIGURE 8. Positive direct IF with IgG 
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bodies are seen within the 
papillary dermis. (For details sce under ‘Immunoduecescence Studies . 
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DISCUSSION 


An increasing number of cases with a coexistence of autoimmune diseases has been reported within 
the last few years. There are reports of concurrence of pemphigus with myasthenia gravis with and 
without thymoma (Beutner et al., 1968; Peck et al., 1968), and most recently, of pemphigus and bullous 
pemphigoid (BP) (Chorzelski er al., 1974). Some authors interpret pemphigus erythematosus as 
reflecting a coexistence of pemphigus and LE (Bean & Lynch, 1970; Chorzelski, Jablonska & Blasz- 
czyk, 1968; Orfanos, Gartmann & Mahrle, 1971). As regards LE (Alarcon-Segovia et al., 1963; 
Davis, 1966; Denney & Rose, 1961; Larsson, 1963; Peck er al., 1968; Wolf & Burrows, 1966) there 
is also some evidence of a transition into, or concurrence with, other auto-immune phenomena. The 
same holds for bullous pemphigoid, e.g. coexistence of BP and LE (Jordon et al., 1969), BP and 
ulcerative colitis (Bean, Good & Windhorst, 1970), BP and rheumatoid arthritis (Lillicrap, 1963), 
and BP and polymyositis (Peck & Lefkovits, 1966). The possibility of a basic immune disturbance 
underlying two or more concomitant auto-immune diseases has been suggested. As far as LP is 
concerned there are few reports of an association with auto-immune diseases, e.g. reports in which a 
differentiation between LP and LE has not been possible on clinical, histological or immunological 
grounds (Copeman, Schroeter & Kierland, 1970; Jablonska & Chorzelski, 1974). To our knowledge, 
the case presented in this paper appears to be the first in which there is histological and immuno- 
logical evidence for the coexistence of LP and BP. The diagnosis of either disease seems to be well 
established. The typical clinical lesions, the characteristic histopathology and the fibrin and fibrinogen 
deposits along the BMZ together with the observation of clusters of cytoid bodies confirm the diag- 
nosis LP. On the other hand, the diagnosis BP rests on the histopathology and IF-studies of other 
lesions which revealed in vivo deposits of IgG and complement in the BMZ without any conspicuous 
deposits of fibrin; in addition, the detection of circulating anti-BMZ antibodies makes a good 
case for the diagnosis of BP. It is entirely possible that our patient reflects a chance association of 
two independent diseases; but our observations may also be interpreted in an entirely different 
manner, An immune complex disease that leads to the deposition of Ig over long periods of time 
may result in a damage of those structures where these complexes are deposited, such as the BMZ 
(Klassen et al., 1974). Unmasking of hitherto unexposed, or creation of new antigens may ensue 
and eventually lead to the production of (humoral) autoantibodies reacting with these antigens. Since 
both the deposition of fibrin and fibrinogen and the observation of cytoid bodies in the BMZ of 
LP lesions may serve as evidence for such a process, it would not be unreasonable to expect a 
subsequent development of anti-BMZ-antibodies, the in vivo deposition of Ig along the BMZ, and 
clinically a bullous pemphigoid (like) syndrome. 

It could even be speculated that a transformation of any classical lichenoid into a bullous variant 
of LP might be the consequence of such a BMZ damage. To our knowledge, there have been no 
previous immunofluorescence studies of patients with bullous LP but it is feasible that findings as 
were present in our patient may be common in this variant of the disease. Consequently, particular 
attention should be given to the course of severe cases of LP, especially if bullous lesions occur. 
Longitudinal studies of cases of LP are under way in our laboratory at this time. 
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SUMMARY 


The results are reported of a prospective study of liver histological findings in twenty-five patients 
with severe psoriasis subjected to liver biopsy before and at intervals after the onset of treatment with 
methotrexate by an intermittent dosage schedule. The pre-methotrexate liver biopsy findings in 
forty-one other severe psoriatics are also summarized. 

Of the twenty-five treated patients, four showed a mild inflammatory cell infiltrate and two mild 
fibrosis before treatment. During treatment only one developed a grade 2 infiltrate and one other grade 
2 fibrosis. None has developed cirrhosis. 

Where minor abnormalities developed, their fluctuating and reversible nature is demonstrated. 


It is established that methotrexate (MTX) can produce hepatic fibrosis and cirrhosis. Fibrosis was 
first described in 1955 (Colsky, Greenspan & Warren) in children treated for leukaemia. In the 
late sixties, reports suggested that MTX given to patients with psoriasis could produce fibrosis 
and cirrhosis (Coe & Bull, 1968; Epstein & Croft, 1969; Muller, Farrow & Martalock, 1969). This led 
to a number of retrospective surveys, from which it emerged that daily oral treatment was apparently 
associated with the development of fibrosis and cirrhosis in a few patients (Dubin & Harrell, 1970; 
Dahl, Gregory & Scheuer, 1971, 1972; Almeyda et al., 1972; Weinstein ez al., 1973; Tobias & 
Auerbach, 1973; Millward-Sadler & Ryan, 1974). A high alcoholic intake, obesity especially associated 
with diabetes mellitus, increasing cumulative dose of MTX and severity of psoriasis have been 
suggested as possible predisposing factors (Roenigk er al., 1971; Zachariae & Schiodt, 1971; Zachariae 
& Sogaard, 1973; Weinstein et al., 1973). These findings emphasize the need for prospective studies of 
MTX toxicity in patients needing the drug whose liver function and structure have been thoroughly 
investigated before starting treatment. Other studies are in progress in several countries and we, here, 
present our own prospective findings to date. We previously published our (mainly retrospective) 
findings in 1972 (Almeyda er al.). 
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PATIENTS Set METHODS 


All patients had severe and disabling psoriasis ane required systemic treatment for its control. All 
had liver function tests and liver biopsies prior to startdag MTX therapy and approximately annually 
thereafter. Liver function tests will not be discussed im this paper. All biopsies were read by one of 
us (JWL) without reference to cetails of MTX dosage. Most patients had only single weekly dose 
schedules, although five patients had some of theirtreawmen: in divided doses over 24 hours each week, 
and two patients had all their MTX by this regeren. Sixty-six patients had liver biopsies in anti- 
cipation of needing MTX and twenty-five of those ‘z: females; 14 males) had further biopsies after 
MTX therapy was started. Some cf the remaining forty-one patients were not subsequently given MTX 
for various reasons and the remainder have not yet had a second biopsy. 

The ages in the group of twent-five treated patents ranged from 23to 78 years (mean = 53 years). 
MTX has been given to date for £2 to 60 months (mean = 3omonths). The cumulative dose of MTX 
varied from 0-61 to 4'25 g (mean = 1°76 g). The dose aever exceeded 0-4 mg per kg body weight per 
week. 

Liver biopsies were taken at least 3 days after 2 dose of MTX. Fatty change, inflammatory cell 

nfiltrate and fibrosis were each graded on a scale as shown im Table 1. 









TABLE I. ‘crediag of histolog-cal abnormalities in the liver 





Non-specific 











Grade Far Inflammatory Fibrosis Cirrbesis 
ceils 
<< roe cells <150 per 
o per lobule portal traet None 
4 = very mild Findings just skort of grade r Not graded 
1 = mild to calls z §0 cels per Sparse 
to į lobule portal tract intralobular 
2 = moderate 100 cells per Just bricging 
4-9 lobule portal tract pertal tracts 
3 = severe 250 cells per Bridging 
7 lobule portal tract pertal tracts 





Cirrhosis was deemed to be present or absent. Fatty change was very variable and could not be 
correlated with other histological caanges. The minor degrees of cellular infiltration or fibrosis seen 
occurred with equal frequency in patients with fatty livers and in those in whom liver biopsies showed 
little or no fat. In addition, post-MTX biopsies did rot show more or less fat than pre-MTX ones. 
For these reasons, fatty change was aot considered tete a reliable index of liver damage due to MTX. 
The inflammatory cell infiltrate was composed of lempkecytes, plasma cells and smal numbers of 
histiocytes. 


RESULTS 


The findings in the twenty-five patients who had liver hiepsies before and after MTX treatment are 
shown in Figs. 1 and 2. The inflammatory cell infilerate is shown in Fig. 1 and fibrosis in Fig. 2. 
The findings at each biopsy are plotted against the cemmulative dese of MTX. The graphs show that 
there is no tendency to progressive Repatopathy. 
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FIGURE I. Liver biopsies in patients treated with weekly methotrexate: inflammatory cell infiltrate 
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FIGURE 2. Liver biopsies in patients treated with weekly methotrexate: fibrosis. 


The degree of correlation between inflammatory cells and fibrosis both before and after MTX is 
given in Table 2. Fibrosis was usually associated with cellular infiltrate, and in only eight biopsies 
occurred on its own. 

A number of individual patients who did show changes are of interest and are described below. 


Mrs S.H. Aged 24 years. (Fig. 3.) Her pre- MTX liver biopsy was normal but she showed grade half 
fibrosis on her third and fifth biopsies in the absence of increased cellular infiltrate. These biopsy 
findings are very mild and of doubtful significance. MTX cannot be avoided and a further biopsy 
will be made 2 years after the last one. 
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Mr D.B. Aged 53 years. (Fig. A. His pre-MTX biopsy was normal and he showed grade 1 inflam- 
matory cells and fibrosis in his first post-MTX biepsy. The drug was nevertheless continued and 
over the next two biopsies, the liver apparently became nermal. On his fourth post-MTX biopsy after 
a total of 4:25 g MTX he had grade half cells and:fibscsis. MTX was then stopped, probably unwisely 
with subsequent severe relapse of the psoriasis and several periods of prolonged hospitalization and 
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TABLE 2. Correlation berween cells and 
fibrosis in iver beopsies 


Completely normal = id 
Cells increased without fibrosis = 35 
Fibrosis without celis increased = g 
Cells increased plus H >rosis = 35 
‘Toral biopsies = 192 
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FIGURE 3. Serial lower sgopsies in Mrs S.H. 


disability since. It is likely that MTX wall have to be resamed. 
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FIGUSE 4. Serial iver biocsmes n Mr D.B. 


Effects of oral methotrexate on liver biopsy 325 


Mrs L.M. Aged 29 years. She had a normal pre-MTX biopsy but after 1-0 g of MTX she showed 
grade 1 fibrosis and grade half inflammatory cell infiltrate. It was decided to stop the MTX but 
management without an anti-metabolite was impossible and she is now on hydroxyurea. 

In the light of our experience with Mr D.B. the MTX could probably have been continued and 
its use again in the future is not precluded. 


Mrs E.C. Aged 69 years. She had an abnormal pre-MTX biopsy showing grade 1 fibrosis, but it was 
felt that the use of MTX could not be avoided. However, after 0-75 g this had progressed to grade 2 
fibrosis with grade 1 inflammatory cell infiltrate, and the drug was discontinued. 

Two patients (who do not appear in the prospective group of twenty five patients as they did not 
have pre-MTYX liver biopsies) are mentioned as they only had weekly MTX therapy and both had 
very large cumulative doses. 


Mr LR. Aged 62 years. He had erythrodermic psoriasis, a history of schizophrenia and was on MTX 
by weekly intramuscular injection continuously for 11 years. If for any reason he discontinued his MTX 
he rapidly developed erythroderma and became psychotic and dangerously ill. After 10 years when 
the total cumulative dose of MTX was 13:3 g, his liver biopsy showed only mild changes—grade half 
inflammatory cell infiltrate and grade 1 fibrosis. There had been no progression since his first biopsy 
despite an intercurrent episode of chlorpromazine jaundice. He died in January, 1974, with car- 
cinomatosis from a squamous cell carcinoma of the scrotum. He had had arsenic treatment for his 
psoriasis in the past. Permission for autopsy was not given. 


Mrs E.A. Aged 65 years. She suffered from recurrent bouts of acute generalized pustular psoriasis 
and psoriatic arthritis mutilans. She was dangerously ill at the time the MTX was first started in 1964. 
Subsequently, she received a total of 10°6 g. She had had jaundice in the past and was suspected of 
heavy drinking. She always refused a liver biopsy, but by 1971 the liver function tests suggested 
cirrhosis and this diagnosis was finally confirmed at autopsy in February, 1974. She died of haemor- 
rhage from a gastric erosion, jaundice, ascites and bronchopneumonia. Without MTX she would 
undoubtedly have died many years earlier from pustular psoriasis. 


Liver biopsy findings in untreated severe psoriasis 

Apart from the twenty-five patients analysed so far, forty-one other patients in need of MTX have 
had a pre-treatment biopsy only. The findings in this whole group of sixty-six patients (25 + 41) are 
shown in Table 3. These sixty-six patients form a sizeable sample of patients with psoriasis severe 
enough to warrant consideration of MTX and never previously exposed to this drug or any other of 


TABLE 3, Liver biopsy findings in severe psori- 
asis in sixty-six patients 





Normal = 46 

Cells increased = 17 only 1 patient grade 2 
Fibrosis = A only 1 patient grade 2 
Cirrhosis =r alcoholic 





the antimetabolites used in psoriasis. One, an alcoholic, proved to have cirrhosis. Four others had 
fibrosis but only one of these had grade 2 changes. Similarly, although 17 out of 66 had some increase 
in inflammatory cells this only reached grade 2 in one patient. 
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DISCUSSION 


The abnormal liver biopsy findmmgs ia the pre- MT. group were minimal apart from the one cirrhotic 
who was an alcoholic. These Snding: extend and confirm our previous observations (Almeyda er al., 
1972) and do not support the concept of a psoriatic hepatopathy (Zachariae & Sogaard, 1973). 
Zachariae, Sogaard & Nyfors (1974) have shown that previous exposure to therapeutic arsenic does 
not influence the findings. The purpose of this on-going study has been to assess the hepatic risk of 
intermittent MTX therapy. bz fuEy recognizec thet the cumulative dosages are not very large in 
most of our patients, and it is not known what degree of iver damage may result with much higher 
cumulative doses. However, with the relatively small doses that were needed in these patients, usually 
about 0-7 g per year, it is likeiv that many years <weatment can safely be given to patients whose 
intractable psoriasis warrants 1t provided an intermztteat dosage schedule is used. Equally encouraging 
data have recently been published elsewhere, demcns trating the safety of intermittent therapy (Reese 
et al., 1974) but the data of Nyfors & Poulsen (r972) and Zachariae, Grunnet & Søgaard (1975) are 
less encouraging and in our view, the opinion of Reese et ai. that liver biopsy is no longer needed with 
intermittent therapy is premature. Miward-Sadler & Eyan (1974) have again emphasized the increased 
hepatotoxic risk of daily as oppesed to intermittent (usually weekly) schedules and the former should 
now have been abandoned. 








CONCLESIONS 


(1) In this series of patients the prospective stucy aas, as yet, shown little evidence of progressive 
hepatic structural damage from MTX given in weekly ora. dosage. 

(2) The results are in keeping with similar findings im a larger number of patients, also only treated by 
weekly dosage and subjected to several biopsies, but excluded here because pre-MTX liver biopsies 
were not performed (before 1949). 

(3) This study has revealed fluctuations in the mid degrees of inflammation and fibrosis observed. It 
is not known whether these fluctaations are due to sampling error caused by focal pathological change, 
or are due to observer variation, or reflect truly fuctaating events. 

(4) It is suggested that some of the hepatotoxicity reported earlier by this group and by others may 
be attributable to the now large'y abandoned daily dose schedules and the failure to detect patients 
with abnormal liver histology before treatment. 
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is responsible for the white banding in pellagra and in the patient with a carcinoid tumour, whose 
history is reported here. 

Unfortunately we have no biochemical evidence in support of this suggestion because no pre- 
operative estimations of serum 5-hydroxytryptamine or urinary 5-hydroxyindoleacetic acid were per- 
formed, as there was no clinical evidence of the carcinoid sydrome. 
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Sebum excretion rate investigations 


A NEW ABSORBENT PAPER 


W.J.CUNLIFFE, S.M.WILLIAMS and S.G.TAN 
Leeds General Infirmary, Leeds 


One of the problems of assessing sebum excretion rate (SER) by the gravimetric method of Strauss & 
Pochi (1961) is the need for a suitable absorbent paper. Cunliffe & Shuster in 1969 made it quite clear 
that many papers, even though reasonable in appearance, vary tremendously in their ability to absorb 
surface lipids. The original paper which has been used by the Newcastle Group, the Leeds Group and 
more recently by the Bristol Group was obtained from Brittons Limited in Leek. However, that 
particular paper is now no longer available. Over the past 6 months we have investigated other papers 
and compared them to the original obtained from Brittons. We have now found a paper which is as 
good as the original one and we would recommend it for the use of dermatologists and of basic 


TABLE 1. Values of SER in 
ug/cm?/min obtained with 


old and new papers in eight 
people 
Old New 
1-85 194 
I-54 IOI 
1-06 1°73 
O'RI 024 
1-28 1-18 
1:26 I 03 
0'58 0-62 
o-67 0-62 


scientists who are interested in measuring SER. Table 1 shows the SER in eight people; the sebum 
being collected from the right and left sides of the forehead with the old and new papers respectively. 
A paired Student "€ test demonstrated that there was no significant difference (P<o-9). The paper 
(special velin tissue, non-fluff) is obtainable from: Koch-Light Laboratories Ltd., Willow Rd., 
Poyle, Colnbrook, Bucks. 
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Electron microscopy of the sweat glands 
from the hairy skin of the beagle 


D.W.K.COTTON,* P.VAN HASSELT? AND A.M.S.BERGERS* 


*Department of Dermatology, and ?Departmen! f eneral Neurophysiology, University of Nijmegen, 
The Netherlands 


Accepted for putbcagion 1g March 1975 


Recently Bell & Montagna (1972) published the re: alts cf a light histochemical study of sweat glands 
in the hairy skin of horses and dogs. They found that there was no demonstrable innervation of these 
glands in the dog. We have previously reported =timumiatien of the sweat glands on the hairy surface of 
the beagle by hypothalamic (Cotton, van Hassel: & Bergers, 1975) and peripheral nerve stimulation 
(Cotton & van Hasselt, 1972) but the stimalus Lech were so high that we believe the effects to be 
unphysiological and secondary. The only effective physielogical stimulus that we have found is 
copulation (Cotton er al., 197*). Other authors have found that the kangaroo sweats during physical 
stress in a treadmill but not in response to heat Dawson, Robertshow & Taylor, 1974). 

The data in the literature indicate that the sweet glands en the hairy surface of the dog are apocrine 
(Iwabuchi, 1967) and it is wel! known that the development of human apocrine glands is associated 
with sexual maturity (Zelickson, 1967). On the besis of these observations we have tentatively suggested 
(Cotton et al., 1975) that these glands may have a pheromone (Mykytowycz & Goodrich, 1974) 
function in the dog. 

Since the structure of these glands has only been studied at the light histological level, we thought 
that it might be of interest to examine them ander the electron microscope. We have sectioned a 
number of sweat glands obtained from the hairy skin of the dog and the following morphological 
details are apparent. In no section did we observe any nerve ending although these were readily 
discernable in human eccrine and dog foot pad oreparations. Only two types of cells were visible, 
myoepithelial cells and secretory cells, contaicing many inclusions and bordered with microvilli 
(Cotton et al., 1975). The secretory cells contained the atypical mitechondria with amorphous matrix 
as described by Zelickson (1967) and sweat glaads sdtammed from areas which had been stimulated 
to sweat by local injections of acetylcholine shcwed extended apical regions free of microvilli and 
inclusions. 

Consequently we conclude that these glaads are apocrine and -ack direct innervation. These con- 
clusions, although not providing direct proof, are in accordance with the idea that the glands may 
serve a social communication function in aéditicn 5 any as yet unclear, thermal regulation function. 
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Hair fragment in the skin resembling larva migrans 


EERO A. LEHMUSKALLIO 


Department of Dermatology, University Central Hospital, Helsinki, Finland 
Accepted for publication 7 February 1975 
Hair fragments penetrating the skin may produce a variety of different clinical pictures (Scott, 1957). 


One of the most peculiar of these resembles larva migrans (Yaffee, 1957; Schamberg, Park & Strauss, 
1961; Ronchese, 1962). 





FIGURE 1. Hair fragment on medial side of the metatarsal area of the right foot. 


Correspondence address: Dr E.A.Lehmuskallio, Hevoshaantie 9 B 4, 01200 Vantaa 20, Finland. 
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A 2-year-old boy was admitted for the treatrnent of scabies. On examining his feet we found to our 
surprise a 35 mm long wavy superficial burrow or the medial sice of the metatarsal area of the right 
foot. In its lower end there was a tain dark structure 9 mm long (Fig. 1). 

Our initial diagnosis was larva mugrans, but ail cases diagnosed :m Finland have so far been acquired 
in tropical areas, and this patient had never been abroad. During a few hours of inspection it was 
noticed that the ‘larva’ had meved zbout 7 mm backwards in its burrow. On opeaing the burrow the 
‘larva’ turned out to be a dark hair fragment. It ciffered from the scalp and beard hair of his father. It 
was medullated and closely resembled a dog’s heir, but the family hed no domestic animals. It was not 
as coarse as a bristle. 

In all reported cases such a hair ‘ragment has teen found in feet and the friction between shoes 
and feet seems to be a predisposing factor. 
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Comment 


THE SAFETY OF FRAGRANCE INGREDIENTS 


Fragrance raw materials are derived from many geographical, natural and chemical sources. Any 
programme of safety evaluation has to consider the materials’ origins, types of uses and the concentra- 
tions used. 

An institute, the Research Institute for Fragrance Materials, Inc., an international non-profit 
organization, has been established by the industry to do research on nearly 5000 ingredients employed 
in perfumery. This institute (RIFM) was established in 1966 by the principal suppliers of raw 
materials to the fragrance industry. At present, RIFM is supported by forty-five of these companies, 
representing nearly 97% of the industry in the United States, Europe and Japan. The sole purpose of 
RIFM is to assure the safety of perfumery raw materials. 

Raw materials are selected on the basis of the following criteria: (1) they must be representative of 
the material in actual use by the industry; (2) they must conform to the specifications and standards, if 
any, of the Essential Oil Association of the USA(EOA) or of the International Fragrance Association 
(IFRA); (3) they must be supplied to the RIFM without indication of the supplier, with name and an 
identification number only; (4) they must be accompanied by gas-chromatographic, ultra-violet or 
infra-red curves to ‘thumb-print’ the materials. 

The specifications and standards in the monographs will be those of the EOA, where available. The 
levels of usage reported are the results of industry-wide surveys. 

The chief parameters selected for toxicological screening of all these materials include tests for 
allergenicity and phototoxicity on human skin; tests for general toxicity in animals by the oral and 
dermal route, and other procedures where required by an International Panel of Experts drawn from 
outside the industry. 

Several allergens and phototoxic materials have been reported. The ubiquity of fragrances in 
cosmetics, household goods, insect repellents, etc., makes the responsibility of such an institute a 
significant one, and it is hoped that this ingredient approach, responded to zealously by the industry, 
will eliminate potential offenders from fragrances world wide. 

RIFM has now completed the evaluation of 530 of the fragrance raw materials in greatest use, 
representing about 90°% of the volume of fragrances. The programme is continuing on the smaller 
items. Of these 212 have been published in Food and Cosmetics Toxicology (1973, 11, 95-115, 477-4955 
855-876, IOLI~1081; 1974, 12, 385-405, 517-537, 703-736, 807-1016; 1975 13, 91-112). 

Included in the monographs are average and maximum levels of usage of the materials in soaps, 
detergents, creams and lotions and perfumes; regulatory status; measurements of acute toxicity, 
irritation, allergenicity and phototoxicity; as well as citations of pertinent literature. 

These monographs are available without charge to interested parties either from: International 
Fragrance Association, 8 Rue Charles-Humbert, 1205 Geneva, Switzerland, or from: Research 
Institute for Fragrance Materials, Inc., P.O. Box 1152, Englewood Cliffs, New Jersey 07632, U.S.A. 


Research Institute for Fragrance Materials, Inc., DonaLp L.OPDYKE 
Englewood Cliffs, 

New Jersey 07632, 

U.S.A. 
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ERYTHROCYTE GLUCOSE-6-PHOSPHATE DEHYDROGENASE 
IN LICHEN PLANUS 


Str, Cotton et al. (1972) studied glucose-6-phosphate dehydrogenase (G-6PD) activity in biopsies of 
lesions from patients with lichen planus and suggested that this akin condition might be associated with 
a congertital abnormality of the enzyme in the skin. It has been shown that in subjects whose erythrocytes 
have deficient G-6PD activity, cultured akin cells are also deficient (Gartler et al., 1962; Davidson et al., 
1963). The increased incidence of lichen planus in the tropics (Shrank & Harman, 1966) coincides with 
the prevalence of erythrocyte G-6PD deficiency in the same geographic areas. There appear to be no 
publications on the incidence of lichen planus in patients with erythrocyte G-6PD deficiency or on the 
frequency of this enzyme abnormality among lichen planus patients. 

The intent of this study was to record the incidence of erythrocyte G-6PD deficiency in a group of 
patients with lichen planus. Haemoglobin electrophoretic pattern was simultaneously determined 
following the observation of Smits et al. (1969) that sickle cell crises may be more frequent in individuals 
with concomitant G-6PD deficiency. 


TABLE 1. The composition of G-6PD activity and Hb electrophoretic pettern in patients with 
lichen planus and in control group 


G-6PD activity Hb electrophoretic pattern 
Normal Partial Complete AA AS AC 
Group activity deficiency deficiency 
Lichen planus 24 3 Ié 23 6 I 
Controls 2I 5 4 24 6 o 


* Female, the remaining subjects with partial or complete G-6PD deficiency were males. 


Erythrocyte G-6PD activity was estimated by the semiquantitative method of Motulsky using SIGMA 
kit (Berger, 1971). Estimations have been performed in thirty Nigerian patients (23 males and 7 females) 
with lichen planus and thirty controls. Control patients were matched for age and sex and included 
persons suffering from scabies and acute skin pyogenic infections. All patients showed typical lesions of 
lichen plenus and in twenty-two cases the diagnosis had been confirmed histologically. The pattern of 
haemoglobin was estimated electrophoretically. 

There was no difference in incidence of erythrocyte G-6PD deficiency and haemoglobin patterns 
between lichen planus and control subjects (Table 1). 

This study demonstrates that there was no difference in the activity of erythrocyte G-6PD between a 
group of patients with lichen planus and a control group in an area with a frequent incidence of this 
enzyme deficiency. Similarly, no cases of lichen planus have been observed in a large series of G-6PD 
deficient patients seen in Zaria and Kaduna Hematologic Clinics (Fleming, 1975). Obviously the 
results only show that the activity of the enzyme is within normal limits in erythrocytes of patients with 
lichen planus and this does not disagree with the concept of Cotton et al. (1972) suggesting G-6PD 
deficiency in the skin. This is a preliminary investigation using a relatively insensitive method and a 
study of quantitative estimation of G-6PD in red cells of lichen planus patients is now in course. 
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A reply 

Sir, the observations reported by Dr Jacyk are very irteresting and cor.cern a problem that we have been 
wondering about for some time. Most of the data im the literature indicate that the G-6PD in the skin 
is the same as that in the erythrocytes since, among ether things, skin biopsies can be used to diagnose 
favism (Gartler et al, 1962). However, it is also kawwn that there are various isozymes of G-6PD in 
the skin (Davidson er al., 1963) and the possibility rermains that one cr more of these isozymes may be 
quantitatively or even qualitatively pecul:ar to the skin and be coded for independently of the erythrocyte 
isozyme responsible for favism, We have examined a few electrophoretic patterns of G-6PD in the skin 
of lichen planus patients but could find ao differences setween these and similar extracts from the skin 
of normal subjects (Mier & van den Herk, unpublishec observations). But there is, of course, no a priori 
reason why a functional enzyme abnormality should always be reflected in a changed electrophoretic 
mobility. 

There are two specific objections to oar previous werk (Cetton et ci, 1972) which mature reflection 
has made apparent. The first is that we tcok full depth punch bicpsies which, in the case of lichen planus 
lesions, would include the characteristic band-like infiltrate. Thus if the infiltrate cells contained an 
unusual G-6PD isozyme this couk! resalt in an appareat Ky, change. The second objection is that some 
of our patients had been taking oral steroids and we row find that some steroids can inhibit G-6PD. 
According to our calculations the quantity of steroids imthe patients was too low to produce a significant 
inhibition but since accumulaticn ef steroids in the skir cannet be ruled out such an effect must remain 
a possibility. 

As Dr Jacyk remarks, the test that he used was only semiquantitative and presumably measured some 
function of the Variax. It is well estabashed that mens G-6PD variants have a normal Vmax but an 
altered Ky, (Harris, 1970). Since we reported a normal Vua< and an altered G-6PD EA we would not 
expect a semiquantitative test to reveal th:s difference. 
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Nevertheless it is very interesting to see that there is no overlap between favism and lichen planus 
biochemically, in spite of what might be expected on the basis of theory and the geographical distri- 
bution of both diseases. 


Department of Dermatology, DK Cotton 
University of Nijmegen, W.B.J.M.VAN DER STAAK 
Nijmegen, 


The Netherlands 


Book Reviews 


The Structure and Function of Skin. WILLIAM MONTAGNA and PAuL F.PARAKKAL (1974) 3rd 
edn. London: Academic Press. Pp. 433, 162 figures. Price £12.95. 


I do not think it is too much of an exaggeration to suggest that if embryonic dermatologists were to 
read this and no other book during gestation, there still would be an overall improvement in the level 
of understanding of the skin as a functioning organ. If these dermatological fetuses were also to consult 
the 52 odd pages containing references and then actually read some of the references therein, I predict 
that at term we would have a group of very well educated dermatological neonates indeed. This book is a 
concise and scholarly work, It neatly summarizes present knowledge concerning the various cutaneous 
nuts and bolts, the way these fit together and the way that cutaneous structures work. It is extremely 
well illustrated and some of its figures grab the imagination and stimulate the wondering gland. For 
example, some of the remarkable photomicrographs of histochemical preparations of the innervation and 
blood supply to the pilosebaceous follicle excite many questions concerning the growth interrelationships 
between the mesodermal and ectodermal components of this very complex structure. 

However, although the figures promote questions the text rarely does. The information perhaps 
underlines too sharply what is known and not what we need to know. I suppose the requirements of 
brevity dictated that the authors could not devote a great deal of space to speculation on for example, 
the function of Langerhans cells, or on the control mechanisms for epidermopoiesis. This criticism aside, 
I think that it is an excellent book. It is one that should be read by all dermatologists in training as well 
as by all others who retain a lively interest in the nature of the organ whose diseases they treat. 

R.MARKS 


Sunlight and Man. Normal and abnormal photobiologic responses. T.B.FITZPATRICK 
(Consulting Ed.), M.PatHax, L.Haper, MSem & A.Kuxita (Eds.) (1974) Tokyo: University 
of Tokyo Press. Pp. 870. Price £31.80. 


The clinician is concerned with trying to classify forms of reaction of the skin to ultraviolet radiation 
(UVR) and to visible light so that common ground will exist for the discussion of what is known of these 
various ‘photodermatoses’. At the same time, he tries to assess the importance of photoactive substances 
whether derived from exogenous or endogenous sources, and to understand whether immunological 
processes are involved or whether it is just a matter of too much substance and/or too much radiation. He 
wants to know how to confirm ‘photosensitivity’ and to define, where possible, the responsible wave- 
lengths and what equipment he requires for this and what he needs to do to ensure its reliability. This 
information is necessary to allow him to diagnose, advise, and treat the patient. The experimental photo- 
biologist is also concerned with these problems, but is at the same time involved in the study of the 
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fundamental changes occurring m norma. skin followimg exposure to UVR and visible fight and in the 
skin with added photoactive substances or repair mechanism defects, etc. 

“Sunlight and Man’ is the outcome of an international conference held in Tokyo in 1972 and is based 
on a series of symposia chosen te reflect progress in the field of photobiology in the preceding 20 years. 
This book is divided into sections covering (1) the action of light on biological systems, which deals with 
the fundamental changes im the skin resulting from: exposure to light and the mechanisms of repair: 
(2) the action of light on man and mammals, which d:seusses the effects af solar irradiation of the skin, 
the production of erythema by both short and long UVR, and the biochemical evidence for the effect 
on the lysosomes and cell membranes; the relatiomshap of melanin pigmentation to solar irradiation 
damage; the biological consequence of living under “lighting environments’ which differ considerably 
from the environment in which man evclved, and a plea for the greater use of phototherapy in medicine; 
carcinogenesis and the importance of environmental chemicals in association with UNE: (3) the action 
of light on the skin and the presence of exogenous phocosensitizing agents such as psoralens, dyes, 
chlorpromazine, tetracycline, sulphonamides, with a discussion of the evidence for phototoxicity and 
photoallergy and a consideration of the light sources used for photopatck testing and the determination 
of action spectra: (4) the action ef light in the presence of endogenously produced photosensitizing 
metabolites and the metabolic, histochemical, clinica!, and therapeutic aspects of the porphyrias: (5) 
the clinical and photobiological aspects of the idiopathic photodermatoses (polymorphic light eruption, 
actinic reticuloid, etc.): (6) phototherapy and photoproceczion im which normal protective mechanisms 
and the choice and efficacy of currently available ligit-prozecting substances are discussed, and also the 
use of phototherapy in the treatment of vitiligo and psoriasis; and lastly: (7) the technique of patch 
testing and the terminology and physical units of racietion commonly used in photobiology. 

The organizers and editors have succeeded ir: their purpose of collecting into one volume an assessment 
of most of the important aspects of cutaneous photobiology, and in their choice of the clinicians and 
research workers suited to the task. It would be surprising if all the views expressed were acceptable to 
an individual reviewer but the lack of agreement on the clinical and photobiological aspects of the 
photodermatoses and a perpetuation of scme of the confusion which exists in the mind of the practising 
dermatologist is regretted. It may be that this confusion will last as long a8 our ignorance of the causation 
of these common clinical syndromes. 

All concerned with this production are to be congratulated. It is an essential work ef reference for 
hospital Departments of Dermatelagy. 





‘W.FRAIN-BELL 


Atlas de Mycologie Médicale. Jean Detacrétaz, DODÉ GRIGORIY and GEORGES DUCAL (1974) 
Paris: Masson et Cie. Pp. 180. Price £47.70. 


The standard of production of this book is very high and the generally excellent clinical photographs, 
photographs of fungal cultures, photomicrographs of fangal preparations and histologica! sections are in 
colour. Also included are illustraticas of two electrommicregraphs and several X-rays. 

It would be helpful if all illustracons were mumbered, instead of only seme of them. It would also be 
useful if the magnification of microscopic preparations was given and more reverse sides of cultures 
shown. The blue background tends "e distort the colcar of some cultures. 

The text, as befits an atlas, is suecint. The opening chapters deal with the biology and classification 
of fungi and the collection and examination of specimens. Brief mentien is also made of intradermal 
tests, biopsies and serological tests. The inexperienced mycologist wil! be pleased to sve good photo- 
graphs of artefacts. 

A more detailed chapter en cermatophytes is followed by chapters covering the different aspects of 
dermatophyte infections, yeast infections and the deep and visceral mycoses. Candida granuloma is 
separated from muco-cutaneous yeast infections br 8 chapters. Erytkeasma and actimomycosis are 
included, the former, at least, for traditional reasons. The clinical nomenclature may seem unusual to 
British dermatologists but the illustrations make all cleer. 
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The authors have been purposely brief when dealing with treatment. On the whole, treatment sug- 
gested is conventional but mercury compounds are suggested for topical use and radiotherapy for kerion 
and chronic paronychia. 

The dermatologist doing his own mycology will be interested in the chapter on contaminants and in 
the illustrated glossary at the end of the book. 

In their introduction the authors write that this book is intended for all doctors whether dermatologists 
or not. They will certainly enjoy it and the atlas will be of particular interest to those amateur mycologists 
among them who will probably wish to possess it. It would be a useful addition to Dermatology Depart- 
ments and General Medical Libraries, 

MARGARET M.WALSHE 


Recent Advances in Sexually Transmitted Diseases. R.S.MorTON and J.R.W.Harris (Eds.) 
(1975) Edinburgh: Churchill Livingstone. Pp. 420. Price £10.00. 


This book is a worthy successor to the Recent Advances in Venereology of 1964. The change in title to 
‘Sexually Transmitted Diseases’ is necessitated by the inclusion of many diseases not legally defined as 
venereal but often sexually transmitted. The nine expert contributors have culled the literature from 
1964 to 1973 and have presented a balanced summary. 

The book is divided into nine parts; the first deals with gonorrhoea. The various opinions for the 
increased incidence are put forward. More frequent reports of complications such as salpingitis, septi- 
caemia with arthritis and the ‘gonococcal dermatitis syndrome’ represent a failure of contact tracing. 
Ignorance about the asymptomatic carrier, both male and female, contributes to the failure of control. 
The GCFT is still not an effective diagnostic aid. Treatment schedules must relate to the im vitro 
sensitivity of the Gonococcus and their efficacy be checked with subsequent repeated cultures, not only 
from the usual sites, but also from pharynx and rectum. A vaccine is a long way off. 

The second part deals with syphilis which is better controlled in this country than in many others, 
Early syphilis is commoner amongst male homosexuals than heterosexuals. The persistence of tre- 
poneme-like forms after penicillin for late syphilis has aroused much debate about their meaning. 
Advances have been made in serological tests such as the treponema pallidum haemagglutination test 
(TPHA), though the treponema pallidum immobilization test (TPT) is still the final arbiter. The chapters 
on syphilis serology and the biological false positive (BFP) reaction with its relationship to auto-immune 
diseases are valuable to all physicians. 

Parts 4 and 5 deal with trichomoniasis and candidiasis; their frequent association with genital warts 
is noted. 

Part 6 on non-specific urethritis (NSU) with special reference to the chapter on laboratory aspects is an 
excellent review of this common and troublesome disease. Many venereologists would question the 
statement that no such disease as NSU occurs in women. 

Part 8 is a useful section which includes herpes genitalis, molluscum contagiosum, genital warts, 
pediculosis pubis and scabies. 

The final part deals with control of infection by provision of an adequate network of clinics, health 
education and thorough contact tracing. 

This book should be in the library of all venereologists and in the postgraduate centres for reference by 
those in many other disciplines. 

J.B.LyYon 
P.M.WRAY 


Writing Scientific Papers in English. An ELSE-CIBA Foundation Guide for Authors. 
Maeve O’Connor and F.Perer Wooprorp (1974) Amsterdam: Elsevier-Excerpta Medico Norb 
Holland. Pp. 108. Price £3.50. 


This little book was produced by ELSE (European Association of Editors of Biological Periodicals) and 


by the Ciba Foundation as an imtroductery guide fr authors cf any wationality submitting papers to 
English language scientific—nct necessarily medical—jexrnals. 

Much of the advice it contains might be taken for granted, but advice that is all too often not heeded. 
It is an account by two very experienced authors of how to set about ptttiag one’s thoughts in order, and 
then how to put pen to paper, and even kow to prepare “he manuscript and to deal with editors and with 
proofs. The advice ranges from swch general remarks as ‘do not try to spin several short papers out of 
what is essentially one investigation’, to more precise decails of how to cepe with illustrations, copyright, 
etc, It also includes some advice en the difficulties of the English language, but does not pretend to 
replace, nor is it so entertaining as, Gowers’ ‘Comolae Plain Words’ or Fowler’s ‘Modern English 
Usage’. 

Even experienced authors could enjoyably and profitably spend an hour reading through this book, 
although it is meant mainly for those less experienced authors. Mans editors will hope that it sells 
well, 

R.H.CHAMPION 


Immunological Aspects of Allergy and Allergic Disease. Edited by E. RAJKA and S. Korossy 
(1974) London: Plenum. Volume 1. Basic Concepts in Experimental Immunology. Pp. 456. 
Volume 2. Methods in Experimenzal Immunolegy. Pp. 292. 


This massive work has grown out of a monograph first publishedia 1959 in German and later in Russian. 
With this revised and up to date edi:ion the opportunity es been taken te produce an English version. 

The two volumes present an ambitious review of chesretical aad experimental immunology and two 
further volumes dealing with clinice] aspects are promised, There are twemty-seven contributors, all but 
five of whom are from Hungary. 

The first volume ‘Basic Concepts in Experimental Immunology’ is divided into two sections. The first 
deals with the fundamentals—defiritions, nomemclature, classification and pathogenesis of immune re- 
sponses and an account of the Shwa-tzmann phenomenon is included. The second section covers, more 
fully, antigens, immunoglobulins and antibodies, cel!aiaz aspects of immunity, the thymus and the vari- 
ous mediators of inflammation. The fina: chapters deal with immunosuppression and anti-lymphocyte 
serum. 

Volume 2 ‘Methods in Experimental Lnmunology’ is aot as ceraprebensive as its title implies, since 
the practical details of the experimental methods are all too often not given and this book cannot be 
recommended as a handbook for the laboratory shelf. Patch testing is dismissed in a single paragraph but 
more space is devoted to mucosal testing—nasal, bronckial and even urethral and rectal. The hazards of 
intracutaneous skin tests are vividly described as are the necropsy findings. There is, however, no word 
on the management of the events preceding the necropsy. 

These tomes provide a collection cf reviews of curren: thinkingand the «tate of knowledge about allergy 
and immunology. Numerous references are given for each chapter and the European literature is espec- 
ially well covered, so that the work aa useful source o references, However, many of the contributions 
suffer from the fact that English is sot the native language of their authors. 








J.J.CREAM 


Viruskrankheiten der Haut der Schleimhaute und des Genitales. THEODORE NASEMANN, in 
collaboration with GERTRUD ScHarG and Otto Scautta (1974) Stuttgart, Georg Thieme Verlag. 
Pp. xii + 284, 232 illustrations, 12 colour plates, 32 tables. 


Dr Nasemann, Professor of Dermatclogy at Frankfurt am Main, is well known for his many publications 
on virus infections. His new book, which is intended for she practising doctor, presents an admirably clear 
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and up-to-date account of virus infection of the skin and mucous membranes, and of the genitalia. The 
numerous illustrations are of such unusually high quality that it is appropriate that the name of the 
photographer, Otto Schultka, should appear on the cover of the book, together with that of Mrs Schaeg, 
the author’s technical assistant. 

The first part of the text is a very readable introduction to general virology, designed for the non-virol- 
ogist. There follows a systematic account of the individual viruses, and of the pathology, clinical features 
and management of the diseases with which they are associated. The twelve full-page colour plates are s 
good that, supplementing as they do the numerous black and white illustrations, they should provide 
real help with some diagnostic difficulties. The treatment of each disease is briefly but adequately sum- 
marized, but proprietary preparations are too often referred to only by their German trade names, which 
differ from those in use in most other countries. It would have been helpful too to have been provided 
with the evidence from controlled trials, of the efficacy of some of the procedures recommended. 

Some authorities are cited in the text but no references are provided; the book ends with a short biblio- 
graphy which lists a selection of standard works in English and German, and a few articles in journals. 

The book is well produced and attractively designed and succeeds admirably in fulfilling the author’s 
objective of providing a manual for the dermatologist or general practitioner. The effective layout, the 
illustrations and the tables should make the book useful in the clinic even for those whose ability to read 
German is rudimentary. 

ARTHUR ROOK 


NOTICE TO CONTRIBUTORS 


The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the 
pathology of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of 
the dermatologist in clinical practice. However, the rapid development, during the past twenty years, of research 
on the physiology and experimental pathology of the skin has been reflected in the contents of the Journal, which 
now provides a vehicle for the publication of both experimental and clinical research and serves equally the 
laboratory worker and the clinician. To bridge the gap between laboratory and clinic the Journal publishes each 
month a signed editorial reviewing, primarily for the benefit of the clinician, advances in some field of laboratory 
research, and also reviews of recent advances in such aspects of dermatology as contact dermatitis, therapeutics and 
drug reactions. Other regular features include book reviews, correspondence and society proceedings. The 
Journal is the official organ of the British Association of Dermatologists, but it attracts contributions from all 
countries in which sound research is carried out, and its circulation is equally international. 
Papers accepted become the copyright of the Journal. This journal is covered by Current Contents. 


Manuscripts should be sent to the Editor, Dr R. H. Champion, Addenbrooke’s Hospital, Hills Road, Cambridge 
CB2 2QQ. They should be typewritten on one side of the paper only, with a wide margin, be double spaced, and 
bear the title of the paper, name and address of each author, together with the name of the hospital, laboratory or 
institution where the work has been carried out. The name and full postal address of the author who will be 
responsible for reading the proofs should be given on the first page. If, in addition to the original typewritten copy, 
a duplicate copy, complete with figures, tables and references, is submitted, this will frequently speed publication. 
The author should keep a carbon copy of his manuscript. The Editorial Board reserves the right to make literary 
corrections. 


Abbreviations and units, Full names with uncommon abbreviations must be given with the first mention j new 
abbreviations should be coined only for unwieldy names and should not be used at all unless the names occur 
frequently. In the title unusual abbreviations should be identified; in the introduction and discussion they should 
be used sparingly. Abbreviations of units should conform with those shown below. 


gram(s g minute(s) min molar mol/l 
kilogram(s) kg centimetre(s) cm millilitre(s) 

milligram(s) (10 ~? g) mg second(s) s gravitational acceleration g 
microgram(s) (10 ~® g) ug cubic millimetre(s) mm? micrometer(s) pm 
nanogram(s) (10 ~? g) ng millimetre(s) mm per cent a 
picogram(s) (10 ~!? g) pg millicurie(s) mCi isotopic mass number placed as 1311 
hour(s) h milliequivalent mmol 


These and other abbreviations and symbols should follow the recommendations of: Units, Symbols and Abbre- 
viations, A Guide for Biological and Medical Editors and Authors (1971) The Royal Society of Medicine 
London. 


Illustrations should be referred to in the text as ‘Figs.’, and be given Arabic numbers, and should be marked on 
the back with the name(s) of the author(s) and the title of the paper. Where there is any possible doubt as to the 
orientation of an illustration, the top should be marked with an arrow. Each figure should bear a reference number 
corresponding to a similar number in the text. Photographs and photomicrographs should be unmounted glossy 
prints and should not be retouched. Colour illustrations will be accepted when found necessary by the Editor, 
although the author will be expected to bear the cost. Diagrams should be on separate sheets; they should be 
drawn with black Indian ink on white paper or feint-ruled graph paper and should be about twice the size of the 
final reproduction. Lines should be of sufficient thickness to stand reduction. Each illustration should be accom- 
panied by a legend clearly describing it; these legends should be grouped on a separate sheet of paper. 

There should be as few tables as possible and these should include only essential data; they should be type- 
written on separate sheets and should be given Arabic numbers. 


References, Only papers closely related to the author’s work should be referred to; exhaustive lists should be 
avoided. References should be made by giving the author’s surname, with the year of publication in parentheses. 
When reference is made to a work by three authors, all names should be given when cited for the first time and 
thereafter only the first name adding et al., e.g. Blackett et al. (1952); for four or more authors, the first name 
followed by et al. should be used on all occasions. If several papers by the same author and from the same year 
are cited, a, b, c, etc., should be put after the year of publication, e.g. Blackett ez al. (1952a) or Blackett et al. 
(19§2a, b). All references should be brought together at the end of the paper in alphabetical order. References 
to articles and papers should mention: (1) name(s) followed by the initials of the author(s); (2) year of publica- 
tion in parentheses; (3) title of paper; (4) title of the Journal in full; (5) volume; (6) number of the first page of 
the article. Thus: CUNLIFFE, W.J, & SHUSTER, S. (1969) The rate of sebum excretion in man. British Journal of 
Dermatology, 81, 697. References to the books and monographs should include: (1) author(s) or editor(s); 
(2) year of publication: (3) title; (4) edition, volume etc.; (5) page referred to 3 (6) publisher; (7) place. Thus: 
Bears, J.M. & Wisou Jones, E. (1972) Necrobiotic disorders. In: Textbook of Dermatology (Ed. by A.J. Rook, 
D.S. Wilkinson and PI. Ebling), 2nd edn, Vol. 2, p. 1066. Blackwell Scientific Publications, Oxford. 


Page proofs will be submitted without the original typescript to the author for proof-correction (see under 
‘manuscripts’) and should be returned to the Editor within three days. Major alterations from the text cannot 
be accepted. 
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Clinical and Laboratory Investigations 


Pigmented basal cell epithelioma 


LIGHT AND ELECTRON MICROSCOPIC STUDIES 
ON TUMOURS AND CELL CULTURES 
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SUMMARY 


Light and electron microscopic studies have been carried out on three pigmented basal cell epitheli- 
omas and on cell cultures of two of these tumours, to determine the formation and transfer of pigment 
and the fine structure of the constituent cells. Scattered in the epithelial tumour buds were many 
functional melanocytes that contained melanosomes in various stages of development and whose 
morphology was essentially normal. Many melanophages were present in the dermal stroma, but few 
transferred melanosomes were to be found in the epithelial tumour cells. 

Tissue culture studies revealed that melanocytes were present among the proliferating islands of 
epithelial cells and these contained many melanosomes. However, few melanosomes were found in the 
epithelial cells. This study indicated a block in the transfer of pigment from the melanocyte to the 
basal epithelioma cells. 

Several of the cultured epithelial cells were found to contain dense bundles of filaments resembling 
amyloid. It is likely that they are abnormal tonofilaments resulting from the differentiation and 
keratinization of basal cells in vitro. 


Deeply pigmented basal cell epitheliomas are not uncommon and can be mistaken clinically for malig- 
nant melanomas. Light microscopic studies (Bloch, 1927; Eller & Anderson, 1933; Becker, 1933; 
Streitmann, 1959; Sanderson, 1961) have shown that these tumours contain functional melanocytes 
dispersed among the epithelial cells. Electron microscopic studies (Zelickson, Goltz & Hartmann, 
1961; Zelickson, 1967; Woyke, Olszewski & Domagala, 1972) have shown that these melanocytes 
are active as regards melanogenesis and contain many melanosomes in various stages of development. 
Though in the stroma surrounding the epithelial tumour masses there were many melanin 
containing cells—melanophages—few melanosomes were to be found in the epithelial cells. These 
studies have indicated a block in the transfer of melanosomes from the melanocytes to the surrounding 
tumour cells. The purpose of this study was to investigate further the production, transfer and de- 
gradation of melanosomes not only in the tumour, but in primary cell cultures of pigmented basal 
cell epitheliomas. 


B 361 


362 S.S.Bleeien 
MATERIALS AEB METHODS 


Three deeply pigmented basal ce!) epitheliomas from three patients were studied. A portion of each 
tumour was fixed in 10°”, formaldehyde saline and processed for light microscopy. Sections were cut 
and stained with haematoxylin and eosia, with a silver stain for melanin and with Congo red or methyl 
violet for amyloid. 

For electron microscopy the tumours were chopped into small fragments not more than 1 mm? 
and then immediately fixed in 3°., glutaraldeayde. These fragments were embedded in araldite, and 
ultrathin sections were cut anc stained and later viewed in the electron microscope. 

Primary cell cultures were made fror two of these tumours. Portions of tumour were mechanically 
disaggregated to produce small fragments and a suspension ef cells, acter washing with Hanks BSS, 
was then seeded into Falcon flasks. For these primary cultures 199 medium was used to which was 
added 20°. fetal bovine serum, pericillim 100 [U per ml amd streptomvein 100 ug per ml. The nutrient 
medium was changed every 4 days. The colonies of proliferating cells were observed directly and by 
means of time-lapse photography. Cell cultures after 1 and after 3 weeks’ growth in vitro were fixed 
with 3%; glutaraldehyde and then embedded in siru in the flasks using Epon 812. Ultra-thin sections 
of selected colonies of cells were cat and stained and viewed in the electron microscope. 





RESULTS 

Tumours 

Light microscopy of all three tumours showed pre iferatmg islands of epithelial cells which in areas 
showed central cystic spaces and ia others ar adenoid appearance. At the periphery of these islands 
there was frequently a pallisading of cells. Sections «tained with silver revealed many melanin con- 
taining cells, particularly at the periphery of the ep:taelial islands, and some of these were obviously 
dendritic. Melanophages were present in the dermal stroma surrounding the epithelial masses and 
contained large pigment granules that were also tc be found in a few of the epithelial cells. Sections 
stained for amyloid showed several deposits in tumour cells and in the stroma. 

On electron microscopy, ‘light’ and ‘dark’ epithelial ceils were noted, which apart from the differ- 
ence in the electron density of beth their cytoplasm and nuclei, had the same fine structure. Few 
melanosomes were in these cells and these were mainly dispersed singly, though melanosomal com- 
plexes containing two or more melanized melanoscrmes were also present (Figs 1 and 2). Large 
paranuclear vacuoles containing fine granular material and cellular debris were found in some epi- 
thelial tumour cells sometimes resultiag in an incentation of the nucleus to produce a crescentic 
deformity. A fine but quite distinc’ and continuous basement membrane separated the epithelial cells 
from the dermal stroma. The epithelia! ceils adjacens to che basement membrane showed hemi-des- 
mosomes and also pinocytotic vesicles. The toncfilaments within the epithelial cells were often 
aggregated into bundles and normal looking desmosomes occurred between adjacent cells. 

Melanocytes were to be found mainly at the periphery of the epithekal tumour bud and in relation 
to the basement membrane (Fig. 3.. The cells were zasily identified anc seemed to be very numerous. 
They were markedly dendritic and contained melarosomes in various stages of development. The 
cells had a well developed Golgi with many vesicles, Mielanrosomes with arrays of melanofilaments with 
a periodicity of 9-10 um were present but mos: of the melanosomes were fully melanized, their internal 
architecture obscured by the deposition of electror-demse melanin “Fig. 2). Autophagocytosis of 
melanosomes was noted with membrane bounded aggregates of degenerating granules in some of 
the melanocytes (Fig. 2). Centricies indicating mizotic activity of the melanocytes were frequently 
seen (Fig. 3). Apart from melenccytes other dendritic cells were found including histiocytes and 
Langerhans cells. 
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FIGURE I. Electron micrograph showing portions of several melanocytes at periphery of epithelial 
tumour bud and containing many melanosomes. Few melanosomes in surrounding epithelial cells 
( x 5000). 


Many melanophages were present in the dermal stroma and these contained many membrane 
bounded melanosomal complexes with variable numbers of melanosomes in various stages of 
degradation (Fig. 3). 


Tissue cultures 

Proliferating cell cultures were obtained from two tumours and were maintained successfully for over 
2 months. Within 1 week many small colonies of cells had coalesced to form larger clumps with some 
overlap of the cytoplasm of the cells. Two types of cells could easily be identified (Fig. 4). One type, 
the majority, was epithelial in shape and these cells were closely adherent to each other with overlapping 
of their cytoplasm. This cell had a large central nucleus with often several nucleoli, and a granular 
cytoplasm. The nucleus of the cell was often in mitosis, particularly in the early growth phase of the 
primary cell cultures. The other cell was phase dense and smaller with obvious dendritic processes. 
The nucleus of the cell was small and eccentrically placed with a single nucleolus. Monolayers 
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FIGURE 3. Portion of a melanocyte lying in relation to basement membrane and with a lobate 
nucleus (N), centriole (ce) and containing many melanized melanosomes (m). Large melanosomal 
complexes (mc) are present in a melanophage in dermal stroma ( x 12,000). 


incubated in dopa solution showed that these phase dense dendritic cells were dopa-positive and 
were melanocytes. Time lapse photography did not record the donation of pigment from these 
melanocytes to the surrounding epithelial cells though clumps of pigment granules were observed in 
the dendrites as well as in the epithelial cells. The dendrites made frequent contacts with the epithelial 
cells and it is likely that transfer of pigment took place in vitro. 

Electron microscopy of cells grown in primary cultures for 1 and for 3 weeks showed that there 
was a considerable overlap of the cytoplasm of the epithelial cells which in some places were 3-4 
cells deep. The cells were attached to each other by desmosomes (Figs 5 and 6) and filaments 5-7 
um in diameter that resembled tonofilaments were present in most of the cells. In some cells the 
filaments were very numerous and formed compact undulant bundles, especially in cells showing 
degenerative changes. The nuclei of the epithelial cells were large with multiple dispersed nucleoli. 

Few melanosomes were found in the cultured epithelial cells. Those that were present were mainly 
solitary membrane bounded organelles with partially melanized melanofilaments (Fig. 5). Melanosome 
complexes were to be found in the epithelial cells, some consisting of large aggregates of melanosomes 
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FIGURE 4. Basal cell epithelioms cells in culture at 21 days showing a few phase-dense dendritic 
cells—melanocytes (M) ( x 320 


set in a granular electron dense matrix and in various stages of degradation (Fig. 6). Several electron 
dense round bodies with double membranes were present and contained rod-shaped bodies resembling 
melanosomes. Especially in the oldar cultures, the majority of the epithelial cells contained vacuoles, 
lysosomal structures, lipid droplets and multi-vesieular bodies. Several cells contained masses of 
wavy bundles of filaments measuring 6-8 jum that occurred at the periphery near the cell membrane 
(Fig. 7) and resembled amyloid filament 

Only a few melanocytes were found on electron microscopy of the tissue cultures. The melano- 
somes contained in the cytoplasm and dendrites were in various stages of development (Fig. 8). 
Their fine structure was essentially normal with filaments arranged in parallel or coiled and with a 
periodicity of particles along their length of 9-10 jam. These melanofilaments had a zig-zag pattern 
and cross linked. Most of the melanosomes seen were only partially melanized and were quite 
numerous in relation to saccules of the Golgi and the nucleus. The nucleus of the melanocytes was 
lobate and contained a large dispered nucleolus, Many elongated mitchondria were to be found in 
these cells. 


Comment 

Thirty per cent of basal cell epithcliomas contain pigment and as many as IO. are clinically pig- 
mented (Winkelmann, 1972). Like cigmented seborraecic warts, the so called ‘melanoacanthoma’ of 
Mishima & Pinkus (1960), these tumours contain, ix addition te the proliferation of epithelial cells, 
many functional melanocytes. Mos: of the pigment in these tumours appears to be in melanocytes 
and in macrophages lying in the dermal stroma «urrounding the epithelial tumour buds. The 





FIGURE §. Electron micrograph of epithelial tumour cells, showing desmosomes (d) and solitary 
melanosome (m) surrounded by a well defined outer limiting membrane ( x 40,000). 





FIGURE 6. Tumour cell containing large conglomerate of melanosomes (mc). Well developed des- 
mosomes (d) between epithelial cells containing bundles of tonofilaments. N—nucleus of cell 
(x 32,000). 
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FIGURE 7. Wavy bundles of filament: (F) resembling am7loid at periphery of epithelial cell. Lyso- 
somal structure (Ly). Dispersed nucleolus (Ne) ( » 32,900). 


pigmentation of the tumours in this study was variable, some areas in each tumour being more pig- 
mented than others. What was striking was the relauve lack cf melanosomes in the epithelial tumour 
cells that surrounded the melanocytes and their dendrites. As noted by other workers (Zelickson, 
1967; Woyke et al., 1972) there scemed to be a bleek in the transfer of melanosomes to the basal 
epithelioma cells. Hashimoto & Lever (1968) and Ishibashi, Kasuga & Tsuchiya (1971) observed 
transferred melanosomes in the epithe tal tumeur cells fen forming large conglomerates. In this 
present study few melanosomal complexes were found in the epithelial cells, but many were present 
in the numerous melanophages lying in che dermal szoma. Though the tissue culture studies showed 
no definite transfer of pigment from melanocytes to epithelial rumour cells, this undoubtedly occurred 
in vitro. The further different:ation of basal epitheliama cells in culture (Flaxman & Van Scott, 
1968) may reverse the blockade and then permit the transfer cf pigment. Even so, only a few melano- 
somes were to be found in the epithelial cells and were partially melanized and mainly appeared 
to be degraded. The breakdown of melanosomes br |ysosomal enzymes occurs in keratinocytes and 
this is likely to be taking place in the epithelial tummar cells în itro. Numerous melanophages were 
present in the dermal stroma whese pigment almost certainly originated from melanin containing 
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FIGURE 8. Portion of melanocyte containing partially melanized melanosomes ( x 32,000). 


cells in the epithelial tumour buds. On disruption or death of pigment laden cells in the tumour buds, 
phagocytosis of the debris including the melanosomes takes place. Macrophages, probably the 
histiocytes seen in the tumour epithelium, remove this pigment and then migrate back to the dermal 
stroma. The melanophages contained numerous melanosomal complexes and other cellular debris 
in lysosomal structures. 

In stained sections of one of the tumours small islands of amyloid were found in the dermal stroma. 
Amyloid-like filaments were present in epithelial tumour cells grown for 3 weeks in tissue culture. 
These filaments resembled dense aggregations of tonofilaments and probably resulted from the differ- 
entiation and keratinization of basal epithelioma cells that occurs in vitro (Flaxman & Van Scott, 
1968). Amyloid-like material has been found in the stroma of basal cell epithelioma (Genter & Beurlet, 
1965; Hashimoto & Brownstein, 1973) and in other epithelial tumours (Hashimoto & King, 1973). 
The way this material is formed is still uncertain but could be the result of an interaction between 
abnormal epithelial cells and fibroblasts. Black & Wilson Jones (1971) thought that the epidermis 
played an important part in the histogenesis of macular amyloidosis. 

This study confirms those of Zelickson (1961, 1967) that there is a relative block in the transfer of 
pigment from melanocytes to the epithelial tumour cells. Perhaps further in vitro studies using latex 
particles the size of melanosomes (Wolff & Konrad, 1972) may show that the epithelial tumour 
cells are unable to phagocytose these granules. 
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SUMMARY 


The natural pigmentary demarcation boundaries of the skin can be classified as: Group A—lines along 
the upper limb with variable trans-pectoral extension; Group B—lines along the lower limb; Group 
C—paired lines in median or paramedian course on the chest with midline abdominal extension; 
Group D—posteromedian demarcation; and Group E—bilaterally symmetrical, obliquely oriented 
hypopigmented macules on the chest. Groups A and C are the most distinct and occur in both Negroes 
and Japanese. 


In 1913, Matzumoto, who studied Japanese, provided a detailed description of the pigmentary 
demarcation line of the upper limb and its occasionally visible trans-pectoral extension, and that 
along the lower limb. Miura’s classification (1951, 1952) has been extended in the Table to include 
additional findings in Negroes (Fig. 1 and Table 1). 


Group A anterior brachial demarcation among Negroes was described in 1938 by Futcher, who 
cited the anthropological tenet that in general dorsal and extensor surfaces of the body are more 
pigmented than ventral and flexor aspects. Futcher recognized on the upper limbs of some Negroes an 
abrupt transition at the junction of darker posterolateral and lighter anteromedial skin. A distinct 
antero~brachial line of pigmentary demarcation was found by him bilaterally in thirty-five of 200 
Negroes (17°5°%) and unilaterally in four more (2°). Neither age, which ranged in Futcher’s series 
from 11 to 74 years, nor sex, nor overall darkness of the Negro skin seemed significantly to affect the 
frequency of the line. 

Vollum (1972) observed linear demarcation of pigmentation along the anterior brachial surface of 
26°%, of 235 Negro children from the West Indies. In 3% the line was unilateral. The lines were 
most evident along the upper portion of the arm; proximally they faded over the head of the humerus; 
distally they continued to the lateral side of the base of the first metacarpal, though often indistinct 
below the elbow. Occasionally they were seen along the upper-posterior aspect of the arm correspond- 
ing to the dorsal axial line. 
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In a preliminary survey of our own at Metropolitan Hospital, New York City, antero-brachial 
demarcation was discernible in thirty-seven ameng 100 consecutive Negroes, twenty of fifty-two males 
(38°) and seventeen of forty-eight females (25°. (Fig. 2, A), about half the population being of 
partial Spanish extraction. The demarcation was pee ptible in eight of the twenty-six subjects 12 years 
of age and younger (31°, of this group) and in twenty-nine of seventy-four persons (39°%) aged from 
13 to 72 years. Thus, as suggested by Vollum (1972). there scems to be a slight tendency, though 
Statistically not significant, for thes demarcation to be mose appareat with advancing age. Other 
factors reported as emphasizing the appearance of brachial demarcation lines include emaciation with 
relaxation of the skin (Futcher, 1938) and, in Japanese, varicus disease states but especially pleurisy 
and pulmonary tuberculosis (Miura, 192). 

As outlined in Table 1, trans-pectoral extension of Group A in several variations has been observed 
among Japanese. We fortuitously observed an occasiona! Negro with trans-pectoral extension of Type I 


A Group 


Type DI — 
T D ` 
ype Set? 


Typel 





Type T 
Type 0 


Type IZ 


D Group 


FIGURE 1. Demarcation lines of pigmentation (feathered and hyphenated) found in Japanese, 
after Miura. (Ventral axial lines of mner thigh, te whieh Group B may correspond, are usually 
shown in posterior view.) 


(Fig. 3, A). It is not known with what frequency trans-pectoral extension is found in Japanese and 
Negroes. 

Ito (1965) reported that the antero-brachia. pigmentary demarcation line in Japanese was seen only 
in 4:3”, and was ten times commoner in females. The pazmenzary demarcation line of the posterior 
aspect of the arm is rarely found in Japanese ‘Miure, i952) and Negroes (Vollum, 1972). 


Group B demarcation, which was deser:bed among Japanese (Matzumoto, 1913), was not reported 
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in Negroes by Futcher (1938) or Vollum (1972). Examination of lower limbs was not routinely per- 
formed in the present survey but in one subject with prominent brachial lines we noticed a pigmentary 
demarcation line along the lower lateral portion of his leg. 


Group C lines in Japanese correlate with the ‘mediosternal line,’ a longitudinal hypopigmented band 
of variable width on the chest which is discernible in more than one-third of Negroes (Kisch & Nasu- 
hoglu, 1953; Selmanowitz & Krivo, 1973). This band (or when narrow, a line) results from two side-by- 
side pigmentary demarcation lines (Figs 1 and 2 C). 

Within Group C, Miura recognized Types I and II among Japanese which we found as well 
as Types III and IV in Negroes. In both Negroes and Japanese there may be extension of Group C 
lines along the abdominal midline, giving the appearance of a hypopigmented line overlying the linea 
alba. 





FIGURE 2. (A) Pronounced brachial demarcation line of pigmentation (Group A) in typical course. 
(C) Type II mediosternal line (Group C) arches from xiphisternal midline and returns to midline 
superiorly. 


Group D, posteromedian demarcation, is rare among Japanese (Miura, 1951). We have not yet 
examined Negroes for this demarcation. 


Group E markings, which are not too uncommon on the chests of Negroes (Selmanowitz & Krivo, 
1973), are slightly hypopigmented streaks, wider bands, or lanceolate areas that should be differen- 
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tiated from ‘ash-leaf’ hypopigmented macules of tuberous sclerosis (Fitzpatrick et al., 1971). They 
tend to be bilaterally symmetrical and obliquely oriented (Table 1 and Fig. 3). 

From a distance the pigmentary demarcations appear linear but close inspection reveals many fine 
indentations (or ‘feathering’). Comparing skin on either side of a demarcation line, no clinical differ- 
ences have been recognized in hair growth, sweating or sensation. Matzumoto (1913) and Miura (1951) 
reported slightly increased epidermal melanization on light microscopy on the appropriate side. 


Aetiology 
Miura (1951) considered the pigmentary demarcation lines as being atavistic. Matzumoto (1913) 
postulated that the dorsally more pigmented skin of animals serves for protection against ultraviolet 





FIGURE 3. (A) Anterior brachial pigmentary demarcation line with its wedge-like extension 
(unilateral in this patient) over the axilla and downwards towards midline (Group A, Type I). 
(E) Obliquely oriented hypopigmented macules (Group E, Types II and III). Corresponding 
macules found on side not shown. 


rays and for thermoregulation. In both Japanese and Negroes the possibility has been raised that the 
various lines and markings are dominantly inherited (Ito, 1965; Weary & Behlen, 1965; Selmanowitz 
& Krivo, 1973). 

Miura (1951) indicated that the pigmentary demarcation lines coincide with the marginal lines of 
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cutaneous nerve distribution: Groups A and B with the axial lines; Groaps C and D with median or 
paramedian terminations of peripheral nerves. According te Vcllum (1972) the pigmentary demarcation 
line on the anterior surface of the rearm in Negro children passes lateral to the axial line. However, 
one cannot be dogmatic about precise courses of axial Imes Maps of the boundaries of individual 
dermatomes and of the courses of axial lines determined by different methods vary considerably 
(Jarrett, 1973), and there is incivicual variation (Scheck, 1¢6q). 

Voigt’s boundary lines, the hnes which delimit the distritution of peripheral nerves (Arey er al., 
1957), are generally indeterminate because of the neural-senscry overlap between dermatomes. How- 
ever, such overlap is lacking across the axial lines (Jarrett, 1973). Group A anterior demarcation has 
been referred to as ‘Voigt’s line’ “Itp 1965; Vollum, 1#72) but more correctly it should be considered 
as possibly corresponding to one of Voigt’s limes in axial course. 

The Group C mediosternal lme occurs where tramsmedian overlap of nerves is often suggested 
clinically (Jarrett, 1973) and where dorsoventral migration of melanoblasts from the neural crest may 
terminate (Rawles, 1948; Mintz, 1457). Group E mar=ings are located over fields where the overlap of 
nerves across dermatomes develops extensively (Ranson & Ciark, 1959). 












Further Significance 

The pigmentary demarcations indicate a duality in the population of melanocytes which may be 
related to underlying neural influence and perhaps to actinic stimulation which, at least phylogene- 
tically, would be more proneuncec over the more exposed extensor surfaces. 

Various dermatoses correspond by distribution te the marginal lines of cutaneous innervation asso- 
ciated with the pigmentary demarcation lines. Ito ops desertbed a case of extensive vitiligo in a 
Japanese which was sharply bounded in correspondence with Group A and C lines. We have seen 
the same distribution of vitilige in Caucasoids. Mortgomery (1901) speculated on the distribution 
of linear naevus verrucosus in relationship to Voigts lines, courses of cutaneous nerves, metameric 
lines, and lines along the embryonic sutures which follow the trend of growth of the tissues. 
Selmanowitz (1970) described unilateral dermatoma. distribution of telangiectases where axial lines 
separated involved skin from the aormal, in a maner reminiscent of the mapping of dermatomes 
by the hyperaemic zones resulting from electrical stimulation cf pesterior nerve roots (Schliack, 1969). 
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SUMMARY 


8-(Methylthio)cyclic AMP-*°S was applied topically to the intact or abraded skin of dogs at a dose 
of about 2-5 mg/kg. In this species, an average of 7°%, of the dose was absorbed through the intact 
and 62% through abraded skin. Half-lives for radioactivity in plasma averaged 3-6 h. After the topical 
application of the drug to the intact skin of dogs, the average concentration in plasma of glucose, but 
not of insulin, was increased by as much as 21%; after application to abraded skin, glucose and insulin 
were increased, on average, by as much as 84 and 221%, respectively. 8-(methylthio)adenosine and 
two unidentified compounds were present as metabolites in the urine of dogs; some unchanged 
8-(methylthio)cyclic AMP-*°S was also excreted. 8-(methylthio)cyclic AMP-*°S was also applied 
topically (25 mg; 0-32 mg/kg) to the intact and stripped skin of normal human subjects under con- 
ditions similar to those used for dogs. Three subjects with intact skin did not absorb any of the drug, 
whereas three subjects with stripped skin absorbed os, 8-3, and 23:3% of the dose. The half-life of 
radioactivity in the plasma of the subject with the greatest absorption was 0-5 h during the first 2 h, 
and 11 h for the next 10 h. During the first 2 h, this same subject excreted unchanged drug and 
8-(methylthio)adenosine in his urine. No changes in glucose or insulin concentrations in plasma were 
observed in any of the subjects nor was there any apparent irritation of the skin. 


Cyclic AMP has been considered to be a biochemical mediator of abnormal epidermal proliferation 
(Voorhees et al., 1973). Specifically, in psoriasis, concentrations of cyclic AMP in the plaques have 
been reported to be significantly lower than those in healthy skin (Voorhees et al., 1972a), although 
reports to the contrary have also appeared (Härkönen, Hopsu-Havu & Ra, 1974). Voorhees et al. 
(1972b) proposed that the topical application of cyclic AMP or one of its biologically active analogues 
might prevent or ameliorate the psoriatic condition. 8-(methylthio)cyclic AMP-*°S (Fig. 1) is an 
analogue of cyclic AMP that has exhibited biological activity in the stimulation of a purified cyclic 
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FIGURE 1, Stracture of 8-(methylthioicyclie AMP-75S. 

AMP-dependent protein kinase (Muneyama e; æ., ¥971), the inhibition of cyclic nucleotide phos- 
phodiesterase from cat heart and rat brain (Herri, lips & Goldenberg, 1971; Harris et al., 1973), 
and the activation of tyrosine transaminase from hepatoma cells grown in culture (Van Wijk, Wicks & 
Clay, 1972). 8-(methylthio)cyclic AMP has also beem shown to stimulate the production of glucose 
and insulin in the plasma of dogs after oral or mtrevenous administration (Dreyfuss et al., 1975). 
The present studies were conducted to evaluate the percutaneous absorption of 8-(methylthio)cyclic 
AMP-*'S and some of its biologica! effects in dogs and in anormal human subjects. The biotransfor- 
mation of the drug in each species was also studied 








METHODS 
Studies in Dogs 
Pure-bred beagles, weighing 94-1 r2 kg, were used in these studies. Animals were housed in metabolic 
cages that permitted the separate collection of urine sed faeces. 8-(methylthio)cyclic AMP-3°S had 
an initial specific activity of 12-1 eCi/mg in the undiluted statz; no radiochemical impurities were 
detectable. 

Dogs given the drug topically had the hair shaved f2m a portion of the back the day before drug 
application; the skin was washed with a mild soap and allowed te dry, On the day of drug application, 
a 5 x6 cm area of skin was outlined with adhesive tape. Fine sandpaper was used to abrade the skin, 
when such treatment was required. Abrasion wes continued unal the skin had just begun to appear 
slightly raw. 8-(methylthio)cyclic AMP-*"S (2° mg iw e5 ml cf a 5°% aqueous ammonium tartrate 
formulation, pH 5-5) was applied to the sxin by spreading the preparatien uniformly over the area 
with a glass rod. The small amount of radioactiviry remaining on the glass rod was determined by 
placing the rod mort M Na,CO, and counting the sohition. The amount of radioactivity remaining 
on the rod was unavailable for abserption and was subcracted from the theoretical dose to give the 
actual dose. The area on which the cose was applied was immediately occluded with plastic wrap 
that was then fastened with more tape to the outlining achesive tape. The plastic wrap was covered 
with a large gauze pad which was held in place by wincduag en clastic bandage several times around 
the dog’s body. A protective collar was placed arcune the dog’s neck to prevent the animal from 
removing the elastic bandage. Twelve hours after cosimg, the occlusive wrap and the outlining tape 
were removed. The area of skin on which the drug hac been applied was wiped three times with 
separate pieces of cotton wool that had been moistened with ot M Na,CO,. The cotton wool and 
occlusive wrap were placed together in ovr M Na CO, and extracted by shaking, then a portion of 
the extract was counted. 
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Additional studies were conducted in dogs, at a later time, to account better for all of the radio- 
activity applied to the skin. The same methodology described above was used to apply the 8-(methyl- 
thio)cyclic AMP-°*S to the skin, but the dogs were sacrificed at 2 and 7 days after they had been 
dosed. The skin to which the drug had been applied, with any adhering subcutaneous fat, was excised, 
homogenized in or M Na,CO, and counted. A homogenate of the paper tissues used to remove the 
drug, 12 h after dosing, and of the occlusive wrap was prepared in o't M Na,CO, and counted. 
Finally, the adhesive tape used to outline the skin and to secure the occlusive wrap was extracted by 
shaking with or M Na,CO,, and counted. 


Studies in humans 

Two groups of normal male subjects (three per group) gave their informed consent to participate in 
this study. One group of subjects was given a single topical application of 8-(methylthio)cyclic 
AMP-*°S (25 mg; 42 Ci) on a 3 x 5 cm area of shaved but otherwise normal skin, outlined by tape 
on the volar side of one forearm. The drug was supplied as a 5°% solution in sterile ammonium 
tartrate (pH 5:5). The other forearm of each subject was treated only with the ammonium tartrate 
vehicle. In this way it could be determined whether any irritation had occurred to the skin due to the 
presence of the 8-(methylthio)cyclic AMP. Each preparation (os ml) was applied dropwise to the 
outlined area of either arm, with partial drying between applications, until the entire amount had been 
applied. Then the partially moist areas of skin were immediately occluded with plastic wrap for 12 h 
by taping the wrap to the outlining tape on each arm. After 12 h, the occluding wrap and outlining 
tape were removed and analysed for the presence of radioactivity, as described above for the studies 
with dogs. In addition, the skin within and around the area to which the dose of 8-(methylthio)cyclic 
AMP-?°S had been applied was wiped at least twice with cotton wool that had been moistened with 
the ammonium tartrate vehicle; these samples were also counted. The other group of subjects received 
the same treatment as the first group, except that, 1 h before dosing, the keratin layer of the skin of 
these subjects was stripped by repeated applications of adhesive tape, until the skin in the outlined 
area had become moist and glistened in reflected light. Concentrations of glucose in plasma were 
determined oz, 4, 12, 24, 48 and 96 h after dosing. Concentrations of insulin and glucagon were 
determined by radioimmunoassay 0-5, 4 and 12 h after dosing. 


Assay of radioactive samples 
Samples of urine and solutions of 0-1 M Na CO, were counted directly in 15 ml of scintillator (Bray, 
1960). 

A 0-4 ml sample of plasma was dissolved in 2 ml of NCS solubilizer (Amersham) Searle). The sample 
was counted with 15 ml of Bray’s or toluene scintillation fluid. This scintillation fluid contained, per 
litre of toluene, 5 g of 2,5-diphenyloxazole and 0-3 g of 1,4-bis-2-(4-methyl-5-phenyloxazolyl)- 
benzene. 

Faecal samples were homogenized in about three volumes of methanol. A 100-mg sample of the 
homogenate was digested in 1 ml of NCS solubilizer for 16 h with shaking and was then bleached 
with 30% hydrogen peroxide. The sample was counted with 15 ml of scintillator (Bray, 1960). 

Samples of dog skin were homogenized in o1 M Na,CO,, then an aliquot was solubilized in 2 ml 
of NCS solubilizer and counted in 15 ml of toluene scintillation fluid. 


Counting of samples 

Radioactivity in each sample was measured by a Packard Tri-Carb Liquid Scintillation Spectrometer, 
Model 3380. Counting efficiency was determined with automatic external standardization and the use 
of previously prepared quench curves. 
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Chromatography 

Samples of urine were spotted on plates of cellulose Q2-F (Quantum industries, New Jersey) and 
developed in one or more of the selven: systems: (1) isopropancl-28°, ammonia-water (7:1:2); (2) 
n-butanol-pyridine-glacial acetic acid-water (30:2026:24); and (3° 95% ethanol-EDTA buffer 
(70:30). (The EDTA buffer was prepared by mixing 1 M anmomium acetate and 3 x 107°M ethylene- 
diaminetetra-acetate (EDTA) and adjusting the pH to 5-9 wath glacial acetic acid.) Chromatograms 
were scanned for the presence of radioactivity with a Nuclear Caicagc Actigraph III scanner. Areas 
of the various radioactive peaks wese integrated by the use of a planimeter. 


Glucose concentrations in the plasma of der 
These analyses were performed with a Beckman Autoanaiyzer, Mode. DSA-560. 


Insulin concentrations in the plasma ef dogs 

These analyses were performed with an Insulin Racicimmunoassay Kit (Amersham/Searle). The 
results were calculated from standard curves that had been prepared from standardized human 
insulin. 


RESULTS 

Studies in dogs 

Concentrations of radioactivity in the plasma of dogs after the topical application of 8-(methylthio)- 
cyclic AMP-*°S to either intact or abraded skin are shown in Fig. 2. Aŝer drug application to intact 
skin, maximum concentrations of radioactivity were present im the plasma 1-1-5 h after dosing and 
declined slowly thereafter. After drug application to abraded skin, maximum concentrations of radio- 
activity in plasma were attained 15 min after dosing and declined with an average half-time of about 
3°6 h during the interval of 1-5-8 h. The amourts of radioactivity absor>ed after application to either 
the intact or abraded skin could be calculated by integrating the areas under the curves for plasma 
concentrations after topical or intravenous dosing, the latter route having deen studied earlier (Drey- 
fuss et al., 1975). These calculations indicated that an average of 6-3 and 65-1°% of the dose had been 
absorbed through intact and abraded skin, respectively. 

Concentrations of glucose and insulin in plasma were determined for these same dogs, as shown in 
Table 1. For the dogs dosed on intact skin, there was, on average, as much as a 21°% increase in the 
glucose concentration (P<o-01), but this relatively small hyperglycaemic effect is apparently not 
large enough to trigger an increase in the production of insulin. Fer the degs dosed on abraded skin, 
concentrations of glucose increased rapidly during the first few minutes after dosing and concentrations 
of insulin increased in a manner that generally paralleled these found for glucose. Although increases 
in glucose were, on average, 84°, increases in insulin, or average. were as much as 221%. 

Table 2 shows the excretion of radioactivity in the urine and feeces of dogs after dosing on either 
intact or abraded skin. On average, a ‘otal of 7-3 end 58-9”, of the dase wes excreted during the 5 days. 
Most of the radioactivity, regardless of the condition cf the skin, was exereted in urine during the 
first 24 h after dosing. The average amounts of total radioactivity excreted by dogs agree well with 
the amounts calculated from the areas under the curves for the concentrat:ons of radioactivity in the 
plasma of dogs that had been dosed topically or intravenously. Thus, for intact skin, 7:3% of the 
dose was excreted in urine and faeces, whereas, based en concentrations of radioactivity in plasma, 
6:3% had been absorbed. For abraded skin, sto of the dose was excreted in urine and faeces, 
whereas, based on concentrations cf sadieactivity in plasma, 65 1°) had been absorbed. 

The urine of dogs collected during the first 24 h after they kad been dosed on abraded skin was 


Disposition of topical 8-(methyithio)cyclic AMP 383 


0-2 


g/m plasma tse 
T 











DOit- 

= 

0-006 f- 

0-002 |- 
0-00;-L—_L_ 1 aai | reac 
O 2 4 6 8 10 12 


Time (ni 


@-——@ intoct skin; O-——O abraded skin. 


FIGURE 2. Average concentrations of radioactivity in the plasma of dogs after the topical adminis- 
tration of 2-5 mg/kg doses of 8-(methylthio)cyclic AMP-*°S to either the intact or abraded skin of 
dogs. The same two male and two female dogs were used in both phases of the test, but the com- 
pound was applied first to intact skin and later to abraded skin. 


chromatographed in solvent system 1. These chromatograms showed the presence of four radioactive 
components, very similar to those that had been found earlier in the urine of dogs dosed intravenously 
(Dreyfuss er al., 1975). Of the four components found, one was unchanged 8-(methylthio)cyclic 
AMP-35S, a second was 8-(methylthio)adenosine, and the other two have not been identified. 

To account better for all the radioactivity applied to the intact skin of dogs, another group of 
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TABLE I, Concentrations of glucose and insulin in ‘he plasma of dogs after the topical adminis- 
tration of 8-(methy!thinicyclic AMP-3*S (Gs mg/kg) te either intact or abraded skin 

















Intact skin” Abraded skin* 
Time Glucose Insulin <slucoss Insulin 
(min) (4 change +s.) Gatmits/m! + s.e.) (® change +s.¢.) (punitsiml +s.e.) 
fe) go} ISERP? Loi 2441 
5 TOO $5 i524 503 t264 35Ł3 
I5 135450 1622 840+ 104 WEE 
30 210+ 56 17-2 7635216 67410 
60 208427 1542 4934162 KLEK 
90 208+52 — zg2+234 — 
120 2034515 — 1&8 63 ~ 
180 16-5462 — 43t 54 — 
240 ITO — yit 48 — 





* The same two male and two female dogs were used in beth phases of the test, but the 
compound was applied first to intact skin and later to abraded skin. 


four dogs was given topical 2:5 mg kg doses of 3-(methylthioieyclic AMP-**S. The animals were 
sacrificed 2 or 7 days after they had been dosed and the skin to which the drug had been applied was 
excised and analysed, as were the materials used to apply and occlude the drug (Table 3). Radio- 
activity was still present in the skim z and 7 days after cosing (ranging from 15 to 33%). Some radio- 
activity was present on the paper tissues used to wipe off the drug 12 h after dosing, and on the 
occluding wrap. Most interesting were the substantial zmounts of radioactivity present on the adhesive 
tape (ranging from 42 to 65%), indivating that some of the aqueous tartrate vehicle, containing the 
drug, is absorbed by the adhesive tape. The skin of the dogs that were sacrificed 2 days after they had 
been dosed was homogenized and a portion of the hemogenate was chromatographed, as shown in 
Fig. 3. The major amount of radioactivity in both samples of skin was still unchanged 8-{methylthio)- 
cyclic AMP-°5S (49 and 64°”) and significant amounts of 8-(methylthio)adenosine (25 and 32%). 


Studies in humans 
None of the subjects who had drug applied to intact skin had any measurable concentrations of radio- 


TABLE 2. Excretien of radioactivity sy dogs after the topical 
administration cf #-(methylthiojcvclic AMP-*°S so either intact 
or abraded skim (2-5 ng/kg) 





Average ~“, of dose tsë, 








Condition e 
of skin Urne Peeces Total 
Intact* 485 41-72 2-46 t42 7314197 
Abraded* 3383+275 IIET 88:85 42-89 


* The same twe male and two emele cogs were used m both 
phases of the test, ut tae compound was applied first te intact 
skin and later te abraded skin. Exereta were collected for 5 days. 
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TABLE 3. Recovery of radioactivity after the topical application of 8-(methylthio)cyclic AMP- 
328 (2:5 mg/kg) to the intact skin of dogs 

















24 of dose 
After 2 days After 7 days 
Dog Q2-259 Dog Q2-267 Dog Q2-260 Dog Q2-268 
(male) (female) (male) (female) 

Skin 32°57 14°97 13°57 26°25 
Wipes and occluding wrap 8-75 19°94 14°56 34°52 
Adhesive tape holding 

occluding wrap 51:53 6487 64°13 42-30 
Total 92°85 99°78 92°26 10307 





8 ~ (CH5) adenosine 


8~(CH3S)- e -AMP 





FIGURE 3. Radioscans of extracts of the intact skin of Dogs Q2-267 (upper) and Q2-259 (lower). 
The dogs were sacrificed 2 days after they had been given 2-5 mg/kg doses of 8-(methyithio)cyclic 
AMP-?5S topically. Solvent system 1 was employed. The circled areas represent the absorption of 
ultraviolet light at 254 nm for the reference compounds. Although the reference compounds are not 
shown in the lower chromatogram, the Rp values were the same as in the upper chromatogram. 
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TABLE 4. Disposition of radioactivity after the topical application of 3~(methylthio)cyclic AMP-*'S to the intact 
skin ef normal subjects 





2< of dose* 
(intact skin) 





Subiect Subject Subject 





ED. E.P. R.G. Mean + s.e. 
Radioactivity recovered from the skin :2 h after 
dosing 20 51 Iv 54 20°88 1968+ 1:07 
Radioactivity present on the occluding wrap and 
tape 12 h after dosing 23°94 1482 72:28 370141783 
Radioactivity excreted in urine during 96 h ao 00 0-00 0:00 
Radioactivity excreted in faeces during 96 h 2-80 00 0-00 9°00 
Total radioactivity recovered 44°55 32°36 93°16 6°69 + 18°57 





* Each subject was given a single 25 mg topical dose. 


activity in their plasma nor did they excrete ary radieactivity in the urine and faeces in 4 days (Table 
4). Table 5 shows the data for the subjects whose sin had been stripped prior to the application of 
drug. Two of these subjects (W.P. and R.B.) exhibited significant comcentrations of radioactivity in 
the plasma and also in urine. In particular, the plasma conzentrations cf radioactivity for subject R.B. 
were the most significant, as shown in Fig. 4. For this subject, the half-time for the elimination of 
radioactivity from the plasma was about 0-5 h Curing the interval ef 0-25 to 2 h after dosing, and about 
11 h during the interval of 4 to 12 h after dosing. Measurenents of the binding of radioactivity to the 
plasma proteins were made at several times during the first 2 b after dosing of subjects W.P. and R.B. 
An average of 48:1 +47% (+s.e.) was bound to the plasma proteins. As had been found for the dogs, 
substantial amounts of radioactivity were present on the ccchadiag wrap and tape 12 h after dosing, 


TABLE §. Disposition of radioactivity efter the topical administ-aticm of 8-(methylthio)cyclic AMP-*5S to the 
stripped skin of nermal subjects 





°% of dose* 
(str pped skin) 





Subject Subject Subject 





RB HLL. W.P. Mean + s.e. 
Radioactivity recovered from the skin rz h 
after dosing S22 z340 633 1165+ 588 
Radioactivity present on the occluding wrap and 
tape 12 h after dosing 64 43 wes 83-05 62°05 + 12:92 
Radioactivity excreted in urine during 45 h 22%4 ER 8-18 1653+ 659 
Radioactivity excreted in faeces during $6 h 0.88 ore 0-08 O16+ O12 
Total radioactivity recovered 93 I3 62-39 97°64 84-39 + 11-08 





* Each subsect was given 2 simgie 25 mg tepical dose. 
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FIGURE 4. Concentrations of radioactivity in the plasma of human subject R.B. after the topical 
administration of a 25-mg dose of 8-(methylthio)cyclic AMP-°5S to stripped skin. 


indicating that a large portion of the dose was unavailable for absorption. Indeed, the amounts of 
radioactivity excreted in the urine of subjects W.P. and R.B. were substantial during the first 2 h 
after dosing, and trivial thereafter. In addition, the rapid decline in concentrations of radioactivity 
in the plasma of subjects W.P. and R.B. shortly after dosing supports the notion that the drug was not 
being readily absorbed for more than a small fraction of the 12 h period of application. Thus, the 
conditions for the application and localization of 8-(methylthio)cyclic AMP-*°S do not appear to be 
ideal for optimizing the bioavailability of the drug. The total recovery of radioactivity was almost 
quantitative for three of the six subjects, one from the group with normal skin and two from the 
group with stripped skin. It is not known why the recovery of radioactivity was very poor for subjects 
E.D. and E.P. 

The o-2 h urine samples of subjects W.P. and R.B. contained sufficient radioactivity to allow for 
their chromatography. The results were comparable for both subjects. The chromatograms of the 
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urine of subject R.B., developed in three solvent systems, are shown in Fig. 5. Two principal radio- 
active components were found in each of the three solvent systems. One of these, corresponding in all 
three solvent systems to unchanged 8-(methylthio)cyclic AMP-*°S, amounted to 54°%. The other 
component, corresponding in all three solvent systems to 8-(methylthio)adenosine, amounted to 41%. 
It is worth emphasizing that solvent system 3 separates 8-(methylthio)cyclic AMP from 8-(methylthio) 
adenine, and solvent system 1 separates 8-(methylthio)adenine from 8-(methylthio)adenosine. To 
provide further evidence for the identity of the parent drug in urine, authentic 8-(methylthio)cyclic 
AMP-**S was added to the urine sample of subject R.B. before it was chromatographed. Subsequent 
chromatography of this sample of urine in all three solvent systems indicated that the R, value of the 
exogenous drug was the same as that of the parent drug originally present in the urine; when the 
chromatogram was scanned, the exogenous radioactivity was found to have become additive with that 
originally present in the urine. 

None of the subjects showed evidence of either irritation to the skin or changes in any of the labora- 
tory tests reported. Especially significant was the absence of any definitive changes in blood glucose 
or insulin for subject R.B., where 23°%, of the 8-(methylthio)cyclic AMP-*°S had been absorbed. 


DISCUSSION 


The results of the present studies show that small amounts of 8-(methylthio)cyclic AMP-**S penetrate 
the intact skin of dogs, but none of it penetrates the intact skin of humans. By contrast, substantial 
amounts of drug penetrate the abraded skin of dogs or the stripped skin of humans, even though the 
drug formulation does not appear to optimize its bioavailability. The major metabolite found in the 
urine of humans after topical dosing, in the urine of dogs after oral or intravenous dosing (Dreyfuss 
et al., 1975), and in the skin of dogs after topical dosing was 8-(methylthio)adenosine. All urine samples 
collected fron’ dogs and humans shortly after topical dosing contained considerable amounts of 
unchanged 8-(methylthio)cyclic AMP-?°S. 

It is, perhaps, not surprising that 8-(methylthio)adenosine is found as a metabolite in the skin of 
dogs since the skin of other species is known to contain enzymes involved in the synthesis and degra- 
dation of cyclic AMP. For example, a deficiency of adeny! cyclase in the skin of psoriatic patients has 
been reported (Wright et al., 1973; Härkönen et al., 1974), as well as less activity of cyclic nucleotide 
phosphodiesterase in psoriatic plaques than in healthy epidermis (Härkönen er al., 1974). Cyclic 
nucleotide phosphodiesterase has also been detected in the skin of mice (Mier & Urselmann, 1970) 
and of rats (King et al., 1974). 
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SUMMARY 


Five distinct ester hydrolases (EC 3.1) have been characterized in guinea-pig epidermis. These are 
carboxylic esterase, acid phosphatase, pyrophosphatase, and arylsulphatases A and B. Their properties 
are consistent with those of lysosomal enzymes. 


The ester hydrolases (EC 3.1) include enzymes capable of degrading carboxylic esters (EC 3.1.1), 
phosphate esters (EC 3.1.3 and 3.1.4) and sulphate esters (EC 3.1.6). As in the case of the glycosidases 
(Mier & van den Hurk, 1975), few quantitative studies have so far been published regarding epidermis. 
Even acid phosphatase, which is the best-known member of the ester hydrolases, has received scant 
attention from biochemists despite its routine use by histologists as a marker for lysosomes. 

We have now characterized and quantified representative members of this group in guinea-pig 
epidermis, and our findings are presented in this communication. 


MATERIALS AND METHODS 


Fluorogenic substrates used in this investigation are listed in Table 1. All other materials were pre- 
cisely as described in our previous report (Mier & van den Hurk, 1975). 


Assay procedures 

Preliminary work again indicated that the use of 4-methyl umbelliferyl (4-MU) derivatives provided 
considerably greater sensitivity than alternative fluorimetric or colorimetric techniques. Individual 
enzymes assayed, together with details of substrate concentration, epidermal concentration and pH 
employed are listed in Table 1. 

The method of assay was in general identical to that described previously (Mier & van den Hurk, 
1975). The exception was in the case of the carboxylic ester hydrolases ; because of the instability of the 
4-MU carboxylic acid esters to alkali, the reaction was terminated by the addition of phosphate buffer 
(o-2 mol/l, pH 7-4) rather than the carbonate-bicarbonate buffer normally employed, and the fluores- 
cence (/,,= 360 nm, Aem = 450 nm) was read within 30 s. 
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TABLE 1. Substrates and reaction conditions used for the assay of individual ester hydrolases 





Reaction conditions 





EC Enzyme Substrate Source Concentration Concentration 
number of buffered of epidermal pH 
substrate extract 


(mmol/l) (mg/ml) 





4-MU acetate 
4-MU butyrate | 


3.1 Esterase FMU eebe Koch-Ligh: De 5 43 
4-MU palmitate 

3.1.3.2 Acid phosphatase 4-MUL? phosphate Sigma o2 o5 36 

p } Pyrophosphatase 4-MU pyrephosphate Koch-Light a2 5 48 

3.1.6.1 Arylsulphatase A 4-MU sulphate Sigma os 10 46 

3.1.6.1 Arylsulphatase B 4-AiU sulphate Sigma 20 I0 59 





Effects of reaction variables 

Experiments to determine the effects of certain reactmn variabies were carried out in the manner des- 
cribed in our previous communication (Mier & van den Hurk, 1975); in all cases the precise reaction 
conditions, other than the variable being investigated, were as shown in Table 1. 

The influence of pH upon the rate of hydrolysis was determmed for al! substrates listed in Table 1. 
Progress curves, the effect of epidermal concentration and the effect of substrate concentration were 
studied using 4-MU palmitate, phosphate, pyrophosphate and sulphate; in the last case, independent 
kinetic studies were carried out at pH 4-6 and pH eo, 


Normal values 
The activities of palmitate esterase, acid phosphatase, pyrophosphatase and arylsulphatase A and B 
were determined in fresh epidermal extracts prepared from four different animals. 


RESULTS 


Progress curves 

These are illustrated in Fig. 1. It is seen that acid pkosphetase and arybsulphatase showed a linear 
reaction rate for about 1 h, and palmitate esterase and pyrophosphatase for at least 2 h under the con- 
ditions described. 


Effect of epidermal concentration 
The reaction rate was proportional te the concentration of the epidermal extract up to 2 mg/ml for 
acid phosphatase and up to at least rc mg/ml in the case of the reraaining enzymes. 


Effect of pH 

The rates of hydrolysis of each of the four carboxylic ac esters at pH values in the range 3-8—5-9 are 
shown in Fig. 2(a). Since there was ne indication of a discrete enzyme active against the short-chain 
esters (C, to Cy) at acid pH, these substrates were not investigated further. In the case of the palmitate, 
however, a broad optimum was observed in the range pH Ate, 


Lysosomal hydrolases of the epidermis. 2 393 


A AM iberaied (nmol) 
M 
D 
5 
£ 


l 2 
Hr 


FIGURE I. Progress curves showing the release of 4-MU at periods up to 2 h. The pH of the 
incubation mixture for sulphatase was 5-4; otherwise all conditions were as in Table 1. 


Acid phosphatase and pyrophosphatase both displayed single peaks (Fig. 2b), and sulphatase two 
peaks of activity (Fig. 2c) in the range examined. The pH optima of the individual enzymes are listed 
in Table 2. 


kineti 
Lineweaver and Burk plots for carboxylic esterase (Fig. 3a), acid phosphatase (Fig. 3b) and pyro- 
phosphatase (Fig. 3c) were linear over the range of substrate concentrations employed. Michaelis~ 
Menton constants obtained by extrapolation are listed in Table 2. 

The kinetics of hydrolysis of 4-MU sulphate were examined independently at pH 4:6 and pH 5:9 
(corresponding to the peaks shown in Fig. 2c). The Lineweaver and Burk plots were in both cases 
biphasic (Fig. 3d). 
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FIGURE 2. The effects of pH on the enzymatic activi Im the case of the carboxylic esterase (a), 
absolute levels of activity have been used in order to provide a direct comparison between the 
various substrates; for the remaining enzymes (b an —7 che activities are shown as a percentage of 
maximum. The concentration of +-MU sulphate in (z) was o's mmol/l (final), otherwise all condi- 
tions were as in Table 1. 
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FIGURE 3. Lineweaver and Burk plots of the epidermal ester hydrolases. Units are as follows: 
(a) V= nmol/min/g, S = mmol/l, (b) V = wmol/min/g, S = pmol/l, (c) V = umol/min/g, 
S = mmol/l, (d) V = nmol/min/g, S = mmol/l. 
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FIG. 3d. 
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TABLE 2. Properties of the ester hydrolases of guinea-pig 








epidermis 
Michaelis~Menton 

Enzyme pH optimum ` constant (mol/l) 
Esterase (4-MU palmitate) _4-0-5-5 roxot 
Acid phosphatase 32 1rox1075 
Pyrophosphatase 48 stvto? 
Arylsulphatase A 46 28x 1074 
Arylsulphatase B Go about § x 107? 





TABLE 3. Activities of epidermal esterases in preparations from 4 different 
guinea-pigs. All values are in nmol (10 ~” mol) of 4-MU liberated per min per g 
fresh weight of epidermis 











Animal no. 
Enzyme Mean 
H 2 3 4 

Esterase (4-MU palmitate) 38 39 Ge 5-9 SO 
Acid phosphatase 490 950 1150 1330 930 
Pyrophosphatase 44 68 64 98 69 
Arylsulphatase A 0°39 O44 0-67 O44 0-49 
Arylsulphatase B IA 13 19 r2 1's 


Normal values 
The activities of each enzyme determined in a series of fresh epidermal extracts are shown in Table 3. 


DISCUSSION 


Our results demonstrate the presence of at least five distinct ester hydrolases active at acid pH in 
guinea-pig epidermis. Because of the heterogeneity of this group, it is more convenient to discuss 
the various enzymes separately. 


Carboxylic esterases 
The failure to observe any discrete peak of activity at acid pH against C,, C4 or Cy esters is un- 
doubtedly the result of interference from the high level of microsomal (neutral) esterase present 
in our preparation. Mahadevan & Tappel (1968a) showed the lysosomal esterase of liver or kidney to 
attack esters in the range C,—C,, at roughly similar rates; the neutral esterase, on the other hand, has 
maximal activity against short or medium-chain esters but negligible effect on long-chain substrates. 
The latter observation has recently been confirmed for epidermis (Mier & van den Hurk, 1974). 
The properties of the epidermal carboxylic acid esterase (using 4-MU palmitate as substrate) are 
reasonably similar to those of isolated lysosomal preparations; Mahadevan & Tappel (1968a), for 
example, reported a pH optimum of 36-40 anda Kn of I-o mmol/l using p-nitrophenyl myristate as 
substrate. It is not yet clear whether the lysosomal esterase is distinct from the lysosomal lipase 
(EC 3.1.1.3) described by Mahadevan & Tappel (1968b). 
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Acid phosphatase 

This is by far the most active of the lysosomal estereses in epidermis, as it is in other tissues. Our 
value of 930 nmol/min/g fresh weight may be compared with figures of 13:15 nmol/min/mg protein 
(Clausen, Melchior & Paerregaard, 1872: and 7-71 nmol/min/mg proteia (Ockerman, 1968) obtained 
using whole human skin. The properties of the epidermal enzyme seem quite similar to those reported 
for isolated lysosomal preparations ‘reviewed by Barzett, 1972). 


Pyrophosphatase 

Although this enzyme was originally given a separate Classification ‘EC 3.6.1.—), itis probably identical 
to phosphodiesterase IV (EC 3.1.4.1:, which hydrolyses nucleotides such as FAD and ATP (Bright- 
well & Tappel, 1968). The activity of this latter enzyme has been measured in human epidermis by de 
Bersaques (1968); using di(p-nitrophenyf phosphate and p-nitrophenyl thymidine phosphate as 
substrates, he obtained values in the range 10-20 um bg dry weight, figures remarkably similar to 
our own. 


Sulphatase 
Both the pH curve (Fig. 2c) and the Lineweaver & Burk plots (Fig. 3d) make it clear that epidermis 
contains two distinct sulphatases. The actual pH optima and the ratio of the Michaelis~Menton con- 
stants leave little doubt that these are aryleulphatases A and B (reviewed by Barrett, 1972). 
Although there is histochemical evidence that sulphatase activity is associated with lysosomes in the 
epidermis of mouse (Rowden, 1968) and man (Olsen, Iserdquist & Everett, 1968), the only previous 
quantification of this enzyme in skin is that described by Goldberg et al. (1971). These workers 
reported a value of 1-3 nmol/min/g fresh weight for whole human skin (p-nitrophenyl sulphate, pH 
45). 
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SUMMARY 
Infection by Candida Albicans was found in all biopsies taken from ten patients presenting with 
midline lesions of the tongue which clinically presented as median rhomboid glossitis. 


The subject of this paper concerns a relatively uncommon anomaly of the tongue to which the 
rather grandiloquent title of ‘Glossite losangique médiane de la face dorsale de la langue’ was first 
given by Brocq & Pautrier (1914). In common with many other conditions where the diagnosis can 
be made confidently on the clinical features alone, biopsies-are rarely performed and there is often 
only speculation regarding the underlying pathology. On a priori evidence Martin & Howe (1938) 
propounded the very plausible theory that median rhomboid glossitis results from the persistence 
of the tuberculum impar on the surface of the tongue. 

It was the striking appearance of the lesion that not unnaturally provoked cancerophobia in the mind 
of the patient and resulted in advice being sought. Just occasionally there was discomfort, generally 
in the form of a burning sensation, and if it persisted the lesion was excised. The diagnosis of median 
rhomboid glossitis has not been a comfortable one and the purpose of this study is to provide support 
for those who believe that the condition is inflammatory and not developmental and is in fact a pattern 
of chronic hyperplastic candidiasis. 

Sammett in 1939, in the most unlikely of all journals for this subject, namely the Radiology, 
set out six diagnostic clinical features: 


(a) The characteristic location in the median raphe anterior to the circumvallate papillae. 
(b) Its roughly rhomboidal pattern. 

(c) Its rosy colour. 

(d) Its smooth common nodular or fissured surface devoid of papillae. 

(e) Its slight induration. 

(£) Its asymptomatic character and chance discovery. 


* Part of the Presidential Address to the Section of Odontology of the Royal Society of Medicine, 28 October 
1974. 
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For some time, I have been puzzled by the many variations that can occur within these six diagnostic 
features for certainly, though all the lesions are generally in the mediam raphe, they are not always 
just anterior to the circumvallate papillae and may appear well forward in the midline of the dorsum 
of the tongue. The lesions are not always asymptomatic and increasingly they are the cause of dis- 
comfort and particularly a burning sensation. Certainly they are always without papillae but may 
vary in colour from the bright red. to red flecked with white, to frankly white patches within the 
well demarcated zone (Figs 1 and 24. To the best ot my knowledge the first serious suggestion that 
median rhomboid glossitis was not « developmental anomaly appeared in a paper by R.A.Baughman 





FIGURE I. Male aged 60 years. Chronic candidiasis with nwdline fissure of dersum of tongue. 


in 1971 and he favoured the lesion to be aither inflammatory, infective or degenerative in nature. In 
his paper he reviewed the literature and noted that no case had ever been reported in a child, and 
he himself examined the tongues of 10,019 children from <amdergarten to the 12th grade at school 
and did not find a single example. He also could nor find amy evidence of median rhomboid glossitis 
in the tongues of 184 cadavers. He then examined the histolagy of seven cases labelled as median 
rhomboid glossitis in the files. All were Caucasians, six were temale, one male and all aged between 
39 and 62 years. His study of the histologica features revealed similar findings to three cases described 
by the writer in 1962. There is parakeratosis of the stratified scuamous epithelium devoid of papillae. 
There are deep branching epithelial ridges described as test-rube like and the subepithelial foci of 
lymphocytes are the most striking feature. There is no atepia of the epithelium and the supra- 
muscular sclerosis is probably normal to the median raphe of the tongue. I think that the first reference 
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FIGURE 2. Female aged 35 years with acute pseudo-membranous candidiasis superimposed on 
chronic candidiasis of midline of dorsum of tongue. 


to the possibility that this is a candidal lesion is made by J.J.Pindborg in the Textbook of Dermatology 
(2nd edn) edited by Rook er al. (1972). 


Patients 

Ten patients presented with chronic median glossitis. Six were female, four male, and their ages 
ranged from 30 to 63 years, with four in the fourth decade, three in the fifth, and three in the seventh. 
All the patients complained of discomfort, mainly a burning sensation and these symptoms were 
present for up to a year before examination. The lesions ranged from a position just anterior to the 
circumvallate papillae to the junction of the anterior and the middle third of the tongue, but all 
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were in the midline. They varied from being smooth to grossly nodular and fissured. There was loss 
of suppleness within them all and with a degree of induration in some. There were varying degrees 
of a superimposed acute candidiasis so that the surface would sometimes appear thrushlike in part 
or in whole. One of the patients gave a history of having had warts removed from the dorsum of the 
tongue 3 years previously and presented with four er five papules about 3 mm in diameter in the 
middle of the dorsum of the tonguc. 

As the condition was recognized to be probably a form of chronic candidiasis, antifungal therapy 
was prescribed for these patients but with very limitec success. 


Histopathology 

Candidal hyphae were found within the superficial leyers of the parakeratotic epithelium in all cases 
(Fig. 3). Where there was a superimposed acute candidiasis there was a plaque of epithelial cells 
and chronic inflammatory cells invaded by the candida albicans superimposed upon the parakeratotic 
epithelium (Fig. 4). Test-tube like ceep epithelial ridges, some of which branched, were 
also very striking features. Furthermore, there were foci of lymphocytes closely related to the 





FIGURE 3. Candidal hyphae in parakeratotic epithelium fros lesien illustrated in Fig. 1 (PAS x 40). 
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FIGURE 4. Candidal hyphae within the superficial plaque of epithelial cells and within the para- 
keratotic epithelium of lesion illustrated in Fig. 2 (PAS x 40). 


epithelial ridges, particularly near the tips and there were many dilated capillaries within the corium 
between the epithelial ridges (Fig. 5). The degree of oedema between the superficial prickle cells 
varied from case to case, but in one there were micro-abscesses filled with polymorphonuclear 
leukocytes. The intercellular oedema and the infiltrate of lymphocytes and occasional polymorpho- 
nuclear leukocytes disturbed the arrangement of the prickle cells, but no atypia was observed. 


DISCUSSION 


In 1966 Cawson described the clinical and histological features of chronic oral candidiasis and made 
three important points; first, the presence of hyphae invading the epithelium was a positive finding 
that cannot easily be ignored; secondly, the infection was associated with a fairly consistent set of 
histological changes ; and thirdly, candida was not seen to be superimposed on some other recognizable 
pathological process. As in his cases, so in those under discussion, the tendency of the superficial 
epithelial layers to separate once candidal infection was established meant that the number of hyphae 
observed in the PAS sections varied considerably from just a few to a heavy invasion. 
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FIGURE 5. Parakeratotic and acanthotic epithelium wits ‘test-tube like’ deep epithelial ridges and 
foci of lymphocytes within the corium frem the lesion éLustrated in Figs 1 and 3. 


The site of election suggests that the foramen caecum ind perhaps the depression of the midline 
raphe of the tongue favour the localization of candidal infection From these sites it then spreads 
laterally and is characterized by its chronic:ty. There is Ettle doubt that the loss of the papillae is 
permanent and that the histological changes induced by the candidal hyphae are irreversible and 
permanent. Otherwise, how could the histological appearances be described im such a uniform manner 
by so many different authors over the years ? The slides illustrated in Figs 3 and 4 of the author’s 
paper (1962) have been stained with PAS and candidal Fyphae have been identified in the para- 
keratotic epithelium. 

Of the greatest relevance have been the observations made by Jones & Russell (1974) in a recent 
paper entitled “The histology of chromic candidal infectier of the rat's tongue’. The changes they 
observed in the lingual epithelium were very similar to the findings just described, with the addition 
that some dysplasia of the epithelium was noted, together with muscle changes as seen in the re- 
generative phases following damage to muscle. This, the authors presumed, might eventually lead to 
extensive sub-epithelial fibrosis and alter the ability of the oral mucosa to respond to any potentially 
harmful stimulus. 

No treatment is either necessary or effective in those asymptomatic cases with a smooth, nodular 
or fissured surface devoid of papillae. However, in those lesiers with a fissured surface associated with 
a persistent painful glossitis, excision is indicated. 

Anti-fungal therapy would appear only to correct anv superimposed pseude-membranous candi- 
diasis, although it may well be efficacious in the treatment of the early lesions, so preventing the 
condition becoming permanent. 

In conclusion, therefore, it is submitted "ha: the conditiea that has been described as median 
rhomboid glossitis is chronic hyperplastic candiciasis end net a develepmental anomaly. 
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SUMMARY 


A case of plane xanthomatosis associated with multiple myeloma and hyperlipoproteinaemia in a 
62-year-old woman is reported. The patient had IgG type lambda paraproteinaemia and type II A 
hyperlipoproteinaemia. 

The IgG paraprotein showed binding activity against high-density lipoproteins. It could not be 
demonstrated that these paraprotein-lipoprotein complexes were responsible for the hyperlipidaemia. 

Microchemical analysis of pathological skin demonstrated a high content of triglycerides, similar 
to that in eruptive xanthomata. No correlation was found between the lipid composition of the xan- 
thomatous skin and the serum lipid composition. 

The results obtained with an in vitro culture method showed that the paraprotein present in the 
patient’s serum was synthesized in the bone marrow but not in the normal or pathological skin. 


Plane xanthomata, described by Lynch & Winkelmann (1966), are yellow to yellowish-brown flat 
patches or slightly elevated plaques. When generalized, the disease is frequently associated with 
multiple myeloma or other reticulo-endothelial malignancies (Beaumont er al., 1965; Lynch & 
Winkelmann, 1966; Feiwel, 1968; Winkelmann & Welborn, 1969; Moschella, 1970). Although assigned 
to the group of normolipidaemic xanthomata (Altman & Winkelmann, 1962; Fleischmayer, Hyman 
& Weidman, 1964; Bazex, Dupré & Abravanel, 1965), occasional cases with concomitant hyper- 
lipoproteinaemia type IT or IV have been observed. 

Several authors have described the occurrence in patients with multiple myeloma of a paraprotein 
with binding activity against high-density or low-density lipoproteins (Kayden, Franklin & Rosen- 
berg, 1962; Beaumont et al., 1965; Aubert et al., 1967; Riesen, Noseda & Biitler, 1972; Kodama, 
Nakagawa & Tanioku, 1972). This antibody-like activity of myeloma proteins can be associated either 
with hyperlipidaemia or with hypolipidaemia (Riesen et al., 1972). 


* Present address: Department of Dermatology, St Rafaël University Hospital, Leuven, Belgium. 


Requests for reprints: Department of Dermatology, University Hospital, Rijnsburgerweg 10, Leiden, The 
Netherlands. 
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The patient reported here showed plane xamthomata, hyperlipoproteinaemia type II, and IgG- 
myeloma. In this case binding activity of the pareprotein against high-density lipoproteins was 
demonstrated. 


History 

A 62-year-old woman was admitted (Februery 1973) because ef extensive yellow discolouration of 
the skin. In 1968 complaints of headaches, dizziness, and severe back pain had led to an examination 
which resulted in the diagnosis of multiple myelema, demonstrated both clinically and histologically 
(bone marrow aspiration). The radiograms revealed multiple osteolytic lesions in the pelvis, femora 
and shoulder girdles and osteoporosis of the thoracic and lumbar vertebrae. She was treated with 
intermittent schedules of melphalan (Alkeran, r2c mg daily) and prednisone (20 mg daily). In April 
1972, a yellowish discoloration appeared in the creases of her hands. Soon afterwards large areas on 
the trunk and limbs also became yellowish. No improvement in the cutaneous xanthomatosis occurred 
under the melphalan—prednisone treatment. 


Dermatological findings 

The large, indistinctly demarcated yellow patches oa the eyelids, neck, axillae, elbow folds, groins and 
spreading onto surrounding skin were characteristic of plane xanthomata. The shoulders, back, and 
abdomen showed numerous discrete small yellow papules, 2-3 mm in diameter (Fig. 1). The creases 
of the palms, fingers and wrists showed the intense vellowish discolouration characteristic of xantho- 
chromia striata palmaris. 


Laboratory investigations 
The erythrocyte sedimentation rate was 121 mm/h. The haemoglobin level was 1 3'2 BI. and the 





FIGURE I. Close up of the left shouldes showing numerous small yellow papules. 
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white blood cell count 3000/mm* with a normal differential count. The liver and renal function tests, 
fasting blood-sugar, serum carotene, protein-bound iodine, and urinalyses were all within normal 
limits. 


Specific investigations 


(1) Histopathological findings in the skin. All biopsy specimens of clinically normal skin, yellowish 
skin, and a yellow papule showed foam cells in the corium. In the ‘normal’ skin these cells were 
relatively isolated, in the yellowish skin they occurred throughout the corium in groups as small 
strands between the collagen fibres (Fig. 2). The papules showed masses of foam cells occupying 
the subpapillary, middle and lower corium. Some cells with a double nucleus were found, but no 
Touton giant cells or plasma cells. In addition, there was some perivascular lymphocytic infiltration. 





FIGURE 2. Histopathology of normal skin showing relatively isolated foam cells, disseminated 
through the corium. 


(2) Lipid composition of xanthomatous skin. Samples of yellow skin and of a yellow papule were taken 
by punch biopsy. After as much adipose tissue as possible had been removed, the material was minced 
and the lipids were extracted with methanol-chloroform and purified with the Folch two-phase 
system. 

After thin-layer chromatographic separation with silica gel, the lipid composition was determined 
by densitometry. Total lipids were determined gravimetrically. The results are shown in Table 1. 
The lipid composition of the two skin fragments was very similar; they both had a high lipid content 
and a high percentage of triglycerides. 


(3) Serum lipid analysis. The total lipid concentration of the fasting serum was 1427 mg/100 ml, 
cholesterol 485 mg"... triglycerides 228 mg"... and phospholipids 457 me". The cholesterol: 
triglyceride ratio was 2°13. 
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TABLE L Lipid composition ef xeathomata 


gege 


+; of total lipids 








Total Hpigés Cholesterol Fres Triglycerides Free Phospholipids 
(mgg dry esters cholesterol fatty acids 
tissue) 
Yellow skin 268 37 6 43 2 12 
Papule 173 30 10 39 4 17 
Eruptive xanthomata* 160-350 20-68 5-16 4-42 I-17 11-27 





= According to Bacs e al. 71963). 


Compared with the normal values found in the Nether ands the cholesterol level was markedly 
elevated; the triglycerides and phoscholipids were only slightly above nermal limits. 


Serum lipoproteins. Preparative separation of the sesum lipoproteins was done by a combination of 
ultracentrifugation and precipitation. The results are given in Table 2. 

The low-density lipoprotein (LDL) comcentration was increased, the very-low-density (VLDL) 
and high-density lipoproteins (HDL) were normal. This lipoprotein pattern is typical for hyper-f- 
lipoproteinaemia, i.e. type HA following the WHO classification (Beaumont et al., 1970). 


TA®LE 2. Serum lipoprotein levels 











Lipoproteins Low Very low High Chylomicrons 
density density density 
mg °* 1042 36 285 14 
(220-508) (13-129) 128-307) (6-19) 
weight °, 73 6 z0 I 


EE 
* Figures in parentheses are normal range, taking patients’ age into consid- 
eration, according to Polanc er al. (1969). 


TABLE 3. Lipid analysis of the lipoprotein fractions in serum 


eegend 








Total Lipoprosein composition 
seram (weeighr "`. 
img ` — 
Low Very low High 
density density density 
Free cholesterol! 157 II CG 6 
Cholesterol esters 557 43 24 32 
Triglycerides 22% I7 47 8 
Phospholipids 457 29 IF 47 
Free fatty acids 25 o 3 7 


Total lipids 1427 


gem 
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Lipoprotein lipids. The lipid analysis of the various lipoprotein fractions was performed by quantita- 
tive thin-layer chromatography. The results are shown in Table 3. The composition of the lipids in 
each lipoprotein fraction was the same as that found in the primary familial type II hyperlipoprotein- 
aemia by van Gent (1972). The cholesterol or triglyceride levels were not higher than normal. The 
cholesterol: triglyceride ratio in the VLDL was 0-48. 


Paper electrophoresis of the serum, performed according to Lees & Hatch (1963), showed an in- 
tensely stained -lipoprotein band. The pre-f- and «-lipoprotein bands were normal. 

Electrophoresis of the isolated lipoprotein fractions showed that all of the VLDL migrated to the 
pre-f position. Thus, no S-VLDL (‘floating p’) was detected. 


Family investigation. The patient has seven adult children. On examination, they all proved to be 
normolipidaemic: plasma lipid and lipoprotein composition were normal, as was the lipoprotein 
paper-electrophoresis pattern. 


(4) Immunological investigations: blood serum. The total serum protein level was 9:67 g/100 ml, 
albumin 3°85 g%, %,-globulin 0-13 6 «,-globulin 0-95 E". -globulin 1:18 g°%, y-globulin 3-69 
g%4. Agar electrophoresis showed an M component in the f region. Immunoelectrophoretic analysis 
using class- and type-specific antisera showed this paraprotein to be IgG type lambda. The quan- 
titative analysis of the serum immunoglobulins by the Mancini technique gave a low IgA value, 
38 IU/100 ml (normal 90-110) and a slightly decreased IgM value, 81 IU/100 ml (normal 110-150). 
The serum contained no cryoglobulins and the complement content was normal; the direct Coombs’ 
test was negative; antinuclear antibody was dubiously positive. Bence-Jones protein was not detected 


in the urine. 


Bone marrow. Morphologically, the marrow was hypercellular with an appreciable proportion of 
myeloma cells. Immunofluorescence investigation of a fixed bone marrow sample (Miss H.R.E.Schuit, 
Institute for Experimental Gerontology, TNO, Rijswijk) showed an increased percentage of IgG- 
positive cells, 98%, (normal 51%). Of the remaining cells 1% were IgA-positive (normal 37%) 
and 1°, IgM-positive (normal 12°); there were no IgD- or IgE-positive cells (Table 4). The 
kappa: lambda ratio of all immunoglobulin-containing cells was 0-04 (normal 2-2). 


TABLE 4. Results of analysis of immunoglobulins in serum and plasma cells of bone marrow 








K:2 
IgG IgA IgM IgD ratio 
Immunoglobulin contents 38 Sr 
of serum* (1U/100 ml) (90-110) (110-150) 
Immunoglobulin-containing 98 I I o OO4 
plasma cells in bone marrowt (51) (37) WEN (4) (2:2) 
(rel. "A 


ea sii EE EEEE E NENE A TE 
* Determined according to the Mancini technique. Normal range in parentheses. 
t Direct immunofluorescence technique. Normal values in parentheses (Hijmans et al., 


1971). 
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Skin. Direct immunofluorescence examination of sectieas ef normal skin, yellow skin, and yellow 
papules stained with FITC labelled antihumean serum, aati-[g(, anti-IgA, and anti-IgM revealed 
no immunoglobulin deposits and no immunoglobulin-concaining cells. 


Immunoglobulin synthesis in vitro (Dr R.F.M.Lai-A-Fat, Department ef Dermatology, University 
Hospital, Leiden). For the assay of immunoglobulin synthesis z virre, the technique described by 
Hochwald, Thorbecke & Asofsky (1951) was applied: bene marrow flocks and minced skin tissue were 
incubated in a modified Eagle’s medium containing 'C-lsine (310 pCimmol) and '*C-isoleucine 
(312 Ci/mmol) with high specific activity. 

The immunoglobulins synthesized de wove were detected and identified by autoradiography of 
the immunoelectrophoretic pattern of the culture fluid. The results showed that the bone marrow 
synthesized an IgG type lambda paraprctein. No synthesis of immunoglobulins was found in the 
cultures of normal skin, yellow skin or yekow papules. 





Binding activity of the paraprotein 
Since paraproteins can bind lipopretems (Kayden er ain 1962; Beaumont e al., 1965; Aubert et al., 
1967; Reisen et al., 1971; Kodama 2z al., 1972) the following stedy was done: 


In an agar plate, two antigen holes (wells) were made ard beth filled with the patient’s serum. After 





eh 








| upperpart 


lowerpart 





FIGURE 3. Upper part: After electropkerctic separation of patent's serum (hole 1), 2 holes were 
made above the ;-region. Hole 2 was filed wah HDL, hole 3 with ant+ HDL. Mote the 2 pre- 
cipitation lines showing complete identity. Low:r pari: Iramunoelectropheretic pattern of patient’s 
serum developed with horse antihuman scrum, showing an let; paraprotem. 
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electrophoretic separation a trough was made below the lower well and filled with anti-human or 
anti-IgG serum (Central Laboratory of the Red Cross Blood Transfusion Service, Amsterdam). 
The result showed clearly an IgG paraprotein (Fig. 3, lower part). On the upper part of the plate two 
holes were made above the region where the paraprotein is situated. One hole was filled with one 
of the serum lipoprotein fractions isolated from a healthy subject (e.g. HDL) and the other with the 
antiserum (anti-HDL (Behringwerke)). The results showed a precipitation line between a protein 
in the y-region and the anti-HDL serum. This precipitation showed complete identity between the 
precipitation line formed by HDL and anti-HDL (Fig. 3, upper part). 

No precipitation lines were formed between a protein in the y-region and anti-VLDL (Central 
Laboratory of the Red Cross Blood Transfusion Service, Amsterdam) or anti-LDL (Behringwerke). 

Control experiments using serum of a normal subject and of a normolipidaemic patient with 
multiple myeloma showed no precipitation line between a protein in the y-region and antisera against 
LDL, VLDL or HDL. 

From these studies it can be concluded that a protein in the y-region, probably the paraprotein, 
had bound HDL. 


Detection of C,, reactive material by C,, precipitation 
(Dr S.S.Asghar, Department of Dermatology, Binnengasthuis, Amsterdam.) 

It is known that under proper conditions the C,, component of serum complement will precipitate 
soluble immune complexes. Although other substances such as meningococcal group A polysac- 
charides, endotoxin lipopolysaccharides and DNA in large amounts can also precipitate with C,,, 
the gel precipitation method described by Agnello, Winchester & Kunkel (1970) was found useful 
in detecting the presence of immune complexes. 

Preparation of agarose gel plates under optimal conditions and isolation of C,, were done as de- 
scribed by Agnello er al. (1970). Five wells were cut in the plate: the centre well was filled with C,, 
(500 yt/ml), the others were filled respectively with normal serum, patient’s serum, anti-C,,, (1 #/ml) 
(Central Laboratory of the Red Cross Blood Transfusion Service, Amsterdam) and DNA (200 u/ml). 
A precipitation line formed between C,, and patient’s serum, anti-C,, and DNA. 

It can be concluded that complexes, precipitable by C,,, are present in the serum of the patient. 
However, the exact nature of these complexes remains unknown; they can be either immune complexes 
or non-specifically aggregated »-globulins. 


DISCUSSION 


Plane xanthomata seem to lack a specific histopathological picture. Bazex et al. (1965) claimed that no 
giant cells of either the Touton or the foreign-body type occur in these lesions, but Winkelmann & 
Welborn (1969), on the contrary, considered such giant cells to be a characteristic feature. Our patient 
did not show giant cells. However, we also found foam cells even in clinically normal skin, which to 
the best of our knowledge, has not been reported previously. 

The xanthomatous skin had a relatively high triglyceride and a low cholesterol content. Kodama 
et al. (1972) patient with plane xanthomata, IgG monoclonal gammopathy, cryoglobulinaemia, 
and hyperlipoproteinaemia type IV, showed, on the contrary, a high cholesterol and a low 
triglyceride content. In neither case did the composition of the xanthoma reflect the cholesterol: 
triglyceride ratio in the blood. The difference between the observations of Kodama er al. 
and ours is probably due to the different ages of the xanthomata. Baes, van Gent & Pries (1968) 
demonstrated that the lipid composition of xanthomata is more closely related to the age of the 
xanthomata than to the lipoprotein content of the blood. Moreover, using 2-'*C acetate, Hu, Ellefson 
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& Winkelmann (1973) demonstrated im vitro that in plane xenthomata lipids can be synthesized in 
situ. The lipids we find in young xanthomata prebabiy have permeated the vessel wall and are sub- 
sequently phagocytozed by macropaages. In tae older lesions, due to the local synthesis of trigly- 
cerides, the lipid composition resembles that of tissuz lipicis. 

The hyperlipidaemia in the case reported here is type HA. The family investigation makes a 
genetically determined phenotype highly improbable and the hyperlipoproteinaemia was not second- 
ary to a pancreatic, hepatic, or rena! disease. 

In multiple myeloma, serum lipid levels are us4aily pw; they are very rarely elevated. This suggests 
that the paraproteins may interfere with iipopretein metabolism. Paraproteins in multiple myeloma 
occasionally have antibody activity against several antigens (Zetterval et al., 1966). Beaumont er al. 
(1965) were the first to demonstrate a binding act: vity cf the paraorotein against LDL. They explained 
the hyperlipidaemia in their patient bya reduced catabolism ef the paraprotein—lipoprotein complexes 
formed in the patient’s serum. On the other hand, Riesen ez al, “1972) found myeloma proteins with 
binding activity against LDL, associzied with Aypelipidsemia. After treatment, disappearance of the 
paraprotein was accompanied in their case by a dastinc: increase of the serum lipids. ‘The authors 
assumed a more rapid catabolism of the paraprotein—lipcprovein complexes. 

In our case it seems very likely that the parapretein had bound HDL but this does not explain 
the hyperlipoproteinaemia type ILA, which is on the comrary characterized by elevated LDL levels. 
Whether the binding of the paraproteimand HDT. is speeific, i.e. am antigen-antibody reaction, or non- 
specific needs further investigation. 

It is not clear what immunological role the pareproteim plays im either the lipoprotein disturbance 
or the formation of plane xanthomata, but it seems possible that the pareprotein has auto-antibody 
activity against an unknown cutaneous lymphoreticular cell corstiruent, eliciting plane xanthoma 
as postulated by Feiwel (1968). However, the investigations on our patient did not reveal evidence of 
an organ-specific auto-immune disease 
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SUMMARY 


Evidence is presented that dermo-epidermal adhesion is low in mouse ear. Consequently the pressure 
caused by mitotic activity in the basal epidermal layer is readily relieved by cell extrusion distally 
and the number of basal cells per unit skin area remains low. The rule then is that the number of 
distal cells per unit skin area must be equally low, and the epidermis is therefore thin. 

Conversely, dermo-epidermal adhesion is high in mouse sole-of-foot epidermis, and the mitotic 
pressure leads through cell crowding to a columnar basal epithelium. Furthermore, in the footpad 
centre, where adhesion is evidently highest, the baseline folds. With basal cell crowding and baseline 
folding there are more basal cells, and therefore more distal cells, per unit skin area. The epidermis is 
thick. 

Epidermal cells are regarded as equipotential. The different epidermal characteristics of the 
different body regions are determined by the combined actions of the local mitotic rate and the local 
strength of the dermal grip. 


The complex relations between the epidermal mitotic rate and epidermal thickness were recently 
examined (Bullough, 1972, 1975). One conclusion was that an increasing mitotic rate is partly depend- 
ent on the production of increasing numbers of basal mitotic-cycle cells per unit skin area, which 
leads to basal cell crowding and thus to basal layer folding or doubling. Since the ratio, number of 
basal mitotic-cycle cells:number of distal post-mitotic cells, is a constant, this process also leads to 
the production of increasing numbers of distal keratinizing cells. Thus epidermal thickness increases. 

The manner of increase in the number of basal mitotic-cycle cells is not yet adequately understood 
(Bullough, 1975), but it is at least partly dependent on the fact that each mitosis is usually so oriented 
that both the daughter cells remain basal (Bullough & Laurence, 1964). The pressure that a mitosis 
consequently causes within the basal layer is relieved when some closely adjacent cell, not in mitosis, 
is forced distally (Christophers, 1971), which suggests that a non-mitotic cell has a weaker dermal 
grip. A study has therefore been made of the part played by dermo-epidermal adhesion in the crea- 
tion and relief of basal layer mitotic pressure, and of the effect this pressure has on epidermal structure. 
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MATERIALS ANS METHODS 


The mice 

Different kinds of mice have different epidermal mizetic rates, and the ear epidermis of the following 
strains was examined: Strong CBA, Swiss A, Hewat WHT/H: and hairless hr/hr. The sole-of-foot 
epidermis of the CBA mice was also studied. Only adult males 3-4 months old were used and 4h 
before killing each mouse was imjected subcutaneows'y with 9-1 mg colcemid in o-2 ml water. The 
injection, given at 11.00 h, arrested in the metaphase those mitoses that developed during the sleep 
period then beginning. 


The epidermis 

The skin, fixed in Bouin’s fluid, was cut zum thick end stained in Ehrlich’s haematoxylin and eosin. 
The arrested mitoses were counted per om length of sectioned epidermis and then, after the number 
of nuclei per mm of epidermal! baseline had been determined, the figures were converted to mitoses 
per 1000 cells. The height: width ratio of the basal nuclei, used as a measure of basal layer pressure, 
was determined from photographs of random iengths of sectioned epidermis. The epidermal thick- 
ness, excluding the stratum corneum, was measured in um. In all cases am average was established for 
each mouse and, in the tables, N represents the number of mice examined. 


Induction of hyperplasia 

Using Swiss A male mice, one ear was wetted daily oa both sides by one drop of 1% retinoic acid in 
acetone (Christophers & Braun-Falcw, 1968). Animals were killed after 4 days, after 6 days, or after 
6 days followed by 3 days recovery. 


RESULTS 


Ear epidermis: normal and hypoplastic 
The results obtained from the ear epidermis of the diferent strains of mice are shown in Table 1. 
The mitotic rates represent peak values reached during s.cep periods, and although these rates differed 
by a factor of almost 2, there was no s gnificant differemce in the epidermal thickness. There was also 
no significant indication that the mitetic activity caused any build-up of pressure within the basal 
layer; in all groups the dermo-epidermal junction was flat, the numbers of nuclei per mm were 
similar, and the basal nuclei were almost spherical. 

Bullough & Ebling (1952) have already described how 2 chronic reduction in mitotic activity causes 
no change in the thickness of mouse car epidermis. In Table 2 their figures, converted to mitoses per 
1000 cells per 4 h of the sleep period, show that even when the mitotic rate is reduced to less than a 








TABLE I. Data from the ear epidermis of verious mouse strains 











Niiseses/ Nuclear 
Epidermis 160 Thickness height: width 
(ear) N cells’4 h Nuclei/mr, um) ratio 
Swiss A 10 TQ POOL r23-1+ 1-43 13:2 40-88 097 £0045 
Strong CBA Is 910-50 1294 tri IER +020 0'95 +0023 
WHT/Ht I4 127 £079 146041 IZ +044 117 +0043 





Hairless 10 1442099 147-64 1-45 13% t052 1-09 +0025 


km 
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TABLE 2. Data from the ear epidermis of male CBA mice with 
various degrees of chronic mitotic depression induced by re- 
stricted diets* 


Diets expressed 
as percentages Mitoses/ r000 cells/ 





of normal food 4 h (assuming Epidermal 
intake 1300 cells/cm) thickness (em) 
55 346026 168 +02 
65 354Ł+018 16007 
75 5'85 £040 16:9 +06 
85 12:77 +089 16406 
95 I5'00 + 1-12 16402 
105 15:92 +095 16-3403 


* Calculated from Bullough & Ebling (1952): N = 5 through- 
out. 


quarter of normal there is no shrinkage in the epidermal thickness. Evidently fewer basal cells are 
forced distally to age and keratinize more slowly; the reduced rate of cell production is equalled by 
the reduced rate of cell loss. 

Such an epidermis is described as being in phase 1 (Bullough, 1972). However, above a certain 
critical mitotic rate the balance is lost and the epidermis begins to thicken; this is phase 2 in which 
epidermal thickness is directly proportional to the mitotic rate. 


Ear epidermis: hyperplastic 
To study the phase 2 situation, differing degrees of hyperplasia were created in the ears of Swiss A 
males using topically applied vitamin A acid. In such hyperplasia there is no diurnal rhythm, the 
high mitotic rate continuing unabated through both waking and sleeping periods (Bullough & 
Laurence, 1957). The ear epidermis was studied after a partial response (4 days treatment), a full 
response (6 days treatment), and a partial recovery (6 days treatment and 3 days recovery). The results, 
arranged in order of the mitotic rates, are in Table 3. 

The full mitotic response reached almost x 17 the normal peak mitotic rate seen in sleeping Swiss 
A males; the epidermal thickness (excluding the stratum corneum) exceeded x 5 normal. However, 


TABLE 3. Data from the ear epidermis of male Swiss A mice with various degrees of 
vitamin A acid-induced hyperplasia 








Nuclear 
State of Mitoses/ 1000 Thickness height: width 
epidermis cells/4 h Nuclei/mm (um) ratio 
Normal 79tOOI 128-1143 1324088 0-97 £0045 
4 day hyperplasia 5544628 1275 42°52 346122 1:18 +0046 
Partial recovery IOLDI TIIOO 128-3 + 2'07 577270 1'14+0°086 
6 day hyperplasia 132-7 Ł 10°84 I27-§4217 6944315 1:17 £0032 


N = ro throughout. 
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TABLE 4. Proportions of basal to non-basal mitoses in various degrees of 
vitamin A acid-induced hyperplasia im the ear epidermis of male Swiss A 
mice 





Miitoses/1000 cells/4 h 





State of epidermis - 
Basal Non-basa! Total 





Normal 79+091 o 79+0°91 
4 day hyperplasia 45°8+508 96+1 3 554628 
Partial recovery 6394+675 372 +551 IONI +IIOO 
6 day hyperplasia 7812551 i46 t554 1327 +1084 





N 10 throughout. 


these dramatic changes evidently produced no increased hteral pressure in the basal layer; the dermo- 
epidermal junction remained relatively flat, the number of basal nuclei per mm section length was 
unchanged, and the nuclear height: width ratio remained almost normal ‘Fig. 1a, b). 

An increased epidermal mitotic rate involves an increased numiber of mitotic-cycle cells per unit 
skin area (Bullough, 1972, 1975). In aormal mouse ear epidermis all the mitoses are basal; in hyper- 
plasia the extra mitotic-cycle cells are displaced distally tø form a second, and in places even a third, 
layer (Fig. tb). Table 4 shows that in moderate hyperplasia rz", of mitoses were non-basal, in 
partial recovery 37%, were non-basal, and in full hyperplasia 37". were non-basal. However, the 
actual percentages of non-basal mitotic-cycle cells were probably higher than these figures suggest, 
since the farther cells are removed from the basal layer the less frequently they are likely to enter 
mitosis. 

These results suggest that the basal cells of mouse ear epidermis are so readily detachable from the 
basement membrane that the lateral pressure generated by an increased mitotic rate is immediately 
relieved by cell displacement distally Since so maay ef the displaced cells remain mitotic the epi- 
dermis then thickens in accordance wath the ratio, number of mitotic cells:number of post-mitotic 
cells = a constant (Bullough, 1972). The increase in the number ef post-mitotic cells occurs even 
though these cells keratinize and die more quickly than normal. Hyperplastic epidermis is also 
thicker because the damaged cells have greater than normal volume. 


Sole-of-foot epidermis 
This epidermis is thick, it has a tall columnar basal cell laver, and in the centre of each footpad it 
has a folded dermo-epidermal junction ‘Fig. 1c). The data obtained from the footpads of male CBA 





FIGURE Ia. Normal mouse ear epidermis saowing the uncrowded basal cells and the horizontal 
orientation of mitosis ( x 800). 





FIGURE Ib. Hyperplastic mouse ear epidermis showing the uncrowded basal cells, the non-basal 
mitoses, and the degree of thickening ( x 800). 





FIGURE 1c. Normal mouse sole-of-foot epidermis showing the crowded columnar basal and supra- 
basal cells and the folded baseline ( x 800). 
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TABLE §. Data from the ear and sole-cf-foct epidermis cf:male CBA mice 








Nuclear 
Mitoses/ 1000 Thickness height: width 
Epidermis N cells/4 h Nucie/mm (are ratio 
Ear 15 QIEO5S 1264 2 E83 12-9+0-2D 0°95 +0023 
Sole-of-foot: 
edge He 146+ 1-02 I7TE £ 2-46 406 + 5245 1°88 +0057 
centre "0 asi tz4 32424795 Hätze 3-85 +0141 





mice are shown in Table 5, and they are strikingly d:fferent from those obtained from the ear 
epidermis. 

Although the mitotic rate is only slightly higher chan that of hairless mouse ear epidermis (Table 
1), the sole-of-foot epidermis is much thicker, the number of basal cells per mm is much greater, and 
the nuclear height: width ratio is a measure of the columnar shape of the cells. The indications 
of high lateral pressure within the basal layer are obvious: ac the edge ef the footpad, with a lower 
mitotic rate, the dermo-epiderma! junction remains fiat and the pressure is absorbed by the cell 
crowding; in the centre of the feotpad, with a higher mitotic rate, the higher pressure is absorbed 
by greater cell crowding and by the folding of the dermo-epidermal junction. 

In the footpad centre the mitotic rate is x 1-7 that of ear epidermis. The number of basal nuclei 
per mm is x 2-5 that of ear epidermis, but when the baseline folding is allowed for, the number of 
basal nuclei per unit area is x5 that of ear epidermis. Theeretically the thickness of the footpad 
epidermis would be expected to show a similar increment whereas in fact it reaches almost x7 that 
of the ear; part of this extra thickness is due to the columnar shape of the basal and suprabasal footpad 
cells. 

When compared with hairless mouse ear epidermis ‘Tabie 1), it is clear that the lateral pressure in 
the basal layer of the sole-of-foot epidermis is not due simply to the mitetic rate. This becomes even 
clearer when the comparison is with the mouse zar hyperplesia in which the mitotic rate is far higher 
(Table 3). The only obvious explanation is that the pressure in sole-of-fcot epidermis is due to the 
combined effects of the mitotic rate and the dermal grip on the basal cells. This grip seems to be 
strongest in the footpad centre. 


DISCUSSION 


The conclusion is that, in normal epidermis, the stronger the dermo-epidermal adhesion, the more 
crowded the basal cells, the more mumerous the distal cells, and the thicker the epidermis. However, 
dermo-epidermal adhesion is evidently not constant; it varies throughout the mitotic cycle, being 
stronger during the mitotic process and weaker during part of the internaitotic interval. The mitotic 
process is initiated by a chalone-dependent trigger mechanism and it consists of the following phases: 
Gıc (preparation for DNA duplicatien), S phase (DNA duplication), G2 epreparation for mitosis), 
mitosis itself, and Gra (for discussion see Bullough, 1975). In normal mosse epidermis it is observed 
that the S phase cells and the mitosis cells are always basal; it follows chat no basal ceils are dis- 
placed distally from the beginning cf Gic to the end of mitosis. Frankfurt 1967) has also described 
how, in mouse forestomach keratinizing epithelium, the mutotic daughter sells do not begin to move 
distally until some 24 h after the end of mitosis, which indicates that Gra cells are also not displaced. 
Indeed, during the whole mitotic process, the only cell less distally is from those few mitoses that are 
angled vertically (Bullough & Laurence, 1964). 





Dermo—epidermal adhesion 423 


Most, if not all, basal cell extrusion must be of cells in that part of the intermitotic interval called 
the dichophase (Bullough, 1963, 1975) or the Grb phase (Temin, 1971). In addition, in phase 1 type 
epidermis, the basal cells that are extruded may already have entered the early post-mitotic phase 
(Christophers, 1971). 

The nature of dermo-epidermal adhesion is poorly understood and experiments designed to 
determine the force needed to separate a whole sheet of epidermal cells (Kiistala, 1972; Leun, Lowe 
& Beerens, 1974) provide little if any information regarding the manner of separation of a single dicho- 
phase cell. The epidermis appears to be held in place partly by the viscosity of a fluid dermo- 
epidermal interface (Leun et al., 1974) and partly by an interdigitated cell-dermis boundary 
(Brody, 1960; Palade & Farquhar, 1965). In mouse ear epidermis the dichophase cell attachment 
becomes so weak that any pressure caused by a local mitosis is immediately relieved by the extrusion 
of the cell; in sole-of-foot epidermis the dichophase cell retains such a grip that it cannot be ex- 
truded until after the mitotic pressure has increased to such a level that the basal cells have become 
columnar and in the middle of the footpad the dermo-epidermal boundary has folded. 

This conclusion provides an explanation for the results of Billingham & Silvers (1968), who found 
that, when mouse ear epidermis and sole-of-foot epidermis are transposed, each changes its structure 
to resemble that typical of the graft site (contrast Fig. 1a with 1c), They drew the important conclusion 
that the different types of epidermis in the different body regions ‘are equipotential and that the 
maintenance of their particular epidermal specificities turns upon the persistent influence of some 
kind of inductive stimulus from the underlying dermis’. 

Dermal control of epidermal specificity is now seen to depend not so much on an ‘inductive stim- 
ulus’, which has an embryological connotation, but on two dermal factors. The first, recently dis- 
cussed by Bullough (1975), is a mitosis-promoting ‘mesenchymal factor’ which, diffusing from the 
dermis into the basal epidermal layer, determines the mitotic rate; the second is the grip of the dermis 
on the epidermis. Ear epidermis, when transplanted on to sole-of-foot dermis, evidently encounters 
a higher mesenchymal factor concentration and is held in a stronger dermal grip. The result is that 
the mitotic rate increases, the basal cells become more crowded, and the whole epidermis thickens. 
Sole-of-foot epidermis, transplanted on to ear dermis, changes in the opposite direction. 

Thus epidermal structure is dermis-dependent. Functionally, sole-of-foot epidermis must be 
more tightly attached than other body epidermis in order to resist shearing forces; the tighter grip 
then results in a thicker epidermis which is better able to resist abrasion and damage. Clearly, before 
a full understanding of the differing structures of the various epidermal types can be obtained, much 
further information is needed on the differing activities of the various dermal types. 
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SUMMARY 


A method for preparing isolated epidermal cells using trypsin is described. The isolated cells retain 
the ability to bind antibody from patients with pemphigus or with pemphigoid in a disease-specific 
manner. 


The finding by Beutner & Jordon (1964) of antibodies in the sera of patients with pemphigus which 
reacted with the intercellular substance of xenogeneic epidermis, focused attention on an immuno- 
logical involvement in this disease. Further work demonstrated that the antibody titre correlated with 
disease activity and proved a useful index for predicting exacerbations (Chorzelski, Von Weiss & 
Lever, 1966; Beutner, Jordon & Chorzelski, 1968; Peck er al., 1968). Patients suffering from pemphi- 
goid were also found to have antibodies which reacted with the skin. The specificity of the antibodies, 
however, was directed against determinants in the region of the basement membrane rather than the 
intercellular substance (Beutner et al., 1965; Jordon er al., 1967) and the antibody titre appeared to 
be less related to disease activity (Jordon et al., 1967; Peck et al., 1968). 

Although the antibodies in both pemphigus and pemphigoid have been shown to be disease specific, 
little information is available on the nature of the antigen. Recently, a protein of molecular weight 
68,000 has been extracted from human and rabbit oesophagus and has been shown to be capable of 
absorbing pemphigus antibody from the sera of patients with the disease (Shu & Beutner, 1973). This 
suggests that the protein may have antigenic properties. 

A major factor limiting the investigation into the antigenic specificity of these antibodies is the lack 
of a suitable model system which would allow detailed analysis of the antigen-antibody binding. The 
work reported in this paper characterizes the binding of serum antibody from patients with pemphigus 
or pemphigoid to isolated guinea-pig epidermal cells. It was found that by using an indirect immuno- 
fluorescence technique, distinct staining patterns could be observed. The patterns were reproducible 
and specific for the disease. It is hoped that the investigation of antibody binding to isolated cells may 
prove a suitable model for studying determinant specificity. 
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MATERIALS ANE METHODS 


Animals. Dunkin Hartley outbred guinea-pigs were used threughout. 


Test sera. Sera were used from patients with climically, hstelogicaliy, and immunofluorescently 
proven pemphigus and pemphigo:d. A peol of cortro! serum was obtained from normal healthy labor- 
atory workers. 


Anti-globulin reagents. Sheep anti-human immmncg.odulin FITC labelled (Wellcome Batch No. 
K7247) F/P ratio 3-9 (protein 5-8 mgs/m_) was used at a dilution of 1/3e. 
Sheep anti-human immunoglobuim (Wellcome Barca No. 7908) was used as a blocking reagent. 


Microscope. The fluorescence was assessed us:ng a Reichert Zetopan Fluorescence Microscope fitted 
with an HBO 200 mercury vapour lamp and using a 3G 12/6 mm exciter filter and GG9/1 mm and 
OG 1/1-5 mm absorption filters. 


Trypsin. Crystalline trypsin from beef pancrees act: ity 7500-3000 BAEE units/mg). 
Medium. Eagles’, minimal essentia: medium (Welleame? +30"), fetal calf serum (Biocult). 


Methods. Existing techniques for preparing ep:derma: veils from guinea-pigs (Cruickshank, Cooper 
& Hooper, 1960; Aoki, Parker & Turk, 1970) were model, Guinca-pig ears were removed and the 
hairs shaved in 01%, Hycolin solutien. The skin was then separated from the underlying cartilage by 
blunt dissection with scissors and the remæning cartilage was removed with a scalpel. The skin was 
cut into strips 2~4 mm wide, washed rapidly in 70%, aleohel and immersed in 0-3°% trypsin solution 
in phosphate buffered saline (PBS) for 45 min. The acten of trypsin was then stopped by removing 
the strips and reincubating them for a farther 15 min in culture medium. This procedure allowed the 
thin keratin layer to be removed with fine forceps, releasing dissociated epidermal cells into the medium. 
The remaining attached cells were gently freed by seraping the epidermal surface with forceps. 

The epidermal cell suspension was f tered through geuze and the cells centrifuged at 100 g for 5 
min. The cells were washed with PBS aad recentrifuged as above. Two dreps of the suspension were 
then placed on an alcohol cleaned coverslip and air cried at room temperature. 


Tissue sections. A composite block cf guinea-pig iip and oesophagus was orepared and snap frozen 
in liquid nitrogen. 4um sections were cut and placed on alcchol cleaned coverslips and air dried for 
60 min. 


Fluorescence staining. Standard technoqwes were used “Coons & Kaplan, 1950; Weller & Coons, 
1954; Beutner, Chorzelski & Jordon, 197%) and cell srepazaviens were treated with either test or con- 
trol sera for 30 min at room temperatwre. The preparatiers were then washed and stained with 
FITC labelled antiglobulin. In blocking experiments an wrlebellec antiglobulin was applied before 
the labelled material. Each application was allowed to procexd for 30 min follewed by a 30 min wash 
before proceeding to the next step. A similar procedure was used to test epidermal cells in suspension. 
The cells were washed with PBS between each step by centr:faging at 100 g for 5 min. A drop of the 
cell suspension was then placed on a glas» slide, covered z a cover slip aad sealed with wax. All 
results were assessed by an observer wah no prior knowlege of the amature of the test sera applied. 
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RESULTS 
The number of cells obtained from one pair of ears was in the region of 10’. It proved possible by 
careful manipulation to maintain the cells in single suspension without undue clumping. 





FIGURE I(a 





FIGURE I(b 


FIGURE 1. Immunofluorescent staining of isolated epidermal cells treated with serum from pem- 
phigus patients. (a) Cells air dried. (b) Cells stained in suspension. 


Fig. 1(a) shows the appearance of the air-dried cells treated with serum from a patient with pem- 
phigus and stained with FITC polyvalent antiglobulin. It can be seen that a ring of fluorescence ex- 
tends continuously around the periphery of the cells. The number of cells within a given suspension 
that stained in this way was about 30°. The remaining cells did not show the ring fluorescence but 
the cytoplasm was weakly stained and appeared as a faint background fluorescence similar to the 
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control cells treated with norma! human serum. Fig. t't) shows the appearance of the cells treated in 
suspension with pemphigus serum A rather differen’ appearance is seen showing a granular pattern 
at the periphery. 





FIGURE 2(b 


FIGURE 2. Immunofluorescent staiming of isolated epiderma! cells treated with pemphigoid serum. 
a) Isolated cells. (b) Staining pattern on three attached ls 


Treating either air-dried cells or cells in suspension with serum from patients with pemphigoid and 
staining in the same way then showed fluorescence confined t one pole (Fig. 2a). If two or more 
cells were joined together the staining aypeered continuous along the cells but was still confined to 
one margin (Fig. 2b). Sera taken from six pemphigus and six pemphigoid patients and tested on the 
isolated cell suspensions confirmed that ‘he staining patterns were reproducible. 
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The antibody titre, as determined by using separated epidermal cells, compared well with that 
obtained by using tissue sections. The results are shown in Table 1. It can be seen that the titre ob- 
tained with pemphigoid and with pemphigus sera was similar on both substrates. 

The specificity of the staining was checked by inhibition experiments using unconjugated anti- 
human globulin (Table 2). Complete blocking of the immunofluorescent pattern was achieved on 
tissue sections and on cells at an antibody titre of 1/80. Partial inhibition, i.e. a considerable reduc- 
tion in the intensity of the staining, was noted at a serum titre of 1/10. 


TABLE 1. Comparison between guinea-pig lip/oesophagus preparation and isolated cells 
for measuring the titre of pemphigus and pemphigoid antibody 














Titre 
Serum Substrate 1/10 1/80 1/160 1/320 1/640 1/1280 
Pemphigus Tissue Lt: H+ } _ ~ = 
Cells fb + fb == - — — 
Pemphigoid Tissue ++ KSE pA i + — 
Cells ae Lt d i _ 
Normal Tissue — ~ — — ~ - 
Cells — — = — — _ 
Scoring of fluorescence: + Faint fluorescence; -4 Clear discrete fluorescence; 


+ +--+ Very bright discrete fluorescence; — No fluorescence. 


TABLE 2. Blocking effect of antihuman globulin on the binding of FITC labelled antiglobulin to cells and tissues 














Pemphigus Pemphigoid 
Tissue Cells Tissue Cells 
Titre Control ` Blocked Control ` Blocked Control ` Blocked Control Blocked 
I/10 doot + FEF t+ + + ~ Ss 
[80 GË — Le — H ~ - 
1/160 Re = = = pa - t+ es 
1/320 — — ~ — -+ — -+ — 





These results confirm that the antigenic determinants which react with the antibody found in the 
serum of patients with pemphigus and pemphigoid are present on isolated epidermal cells, Further- 
more there is no loss of antigenic activity, as determined by antibody titre, due to the procedures used 
to separate the cells. 


DISCUSSION 


The fact that humoral antibodies found in patients with pemphigus and pemphigoid react with xeno- 
geneic epidermis points to a considerable homology between epidermal structure in different species. 
This justifies the use of guinea-pig epidermal cells as a model for investigating the antigenic specificity 
of these two antibodies. 
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Our results show that trypsinized epicermal cells taken from guinea-pig ears can be used to demon- 
strate serum antibodies in patients with pemphigus ard pemphigoid. Furthermore, the staining patterns 
of the sera are quite distinct and cən be used to differentiate between the two diseases. 

It is perhaps surprising that trypsin treatment does net affect antigenic structure, particularly as 
the antigen reacting with the pemphigus antibody is thougnt to be a protein. One possible explanation 
of this would be that the concentration of the trypsin used during preparation of the cells was 
insufficient to digest the antigenic Ceterminants. Equally acceptable is the possibility that the deter- 
minants might not be trypsin sensitive. This could well be the case if the determinants are the non- 
protein moiety of epidermal cell wall glycoprotein. Since the antibodies react with separated cells it 
is likely that the antigenic determinants are intimately associated with the cell membrane and not 
related to the integrity of the intercellular substances or basement membrane. In our studies it was 
not possible to exclude attachment ef basement membrane to epidermal cells as an explanation of the 
polar staining seen when the cells were treated with serum ‘rom pemphigoid patients. Fukuyama, 
Black & Epstein (1974), have shown, however, that the process of separating epidermal cells from the 
dermis using trypsin also separates them from the basement membrane. Further experiments are in 
progress to obtain more definite information en the nature of the antigen. 
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SUMMARY 


Skin lesions from six patients with systemic lupus erythematosus, five patients with discoid lupus 
erythematosus, twelve patients with systemic sclerosis, five patients with localized morphoea and 
twenty controls were examined by immunohistological techniques using fluorescein-labelled anti- 
human IgG, anti-human C3 and anti-human renal glomerulus antisera. 

The major immunohistological changes in systemic sclerosis and in localized morphoea consisted 
of foci of intercollagenous staining for connective tissue antigens in the reticular layer of the dermis. 
It is suggested that these findings indicate collagen neogenesis. 

In lupus erythematosus the major changes occur in the dermo-epidermal junction and consist of 
deposits of IgG and C3 and thickening and disruption of the membrane as demonstrated by the use of 
heterologous sera containing antibasement membrane antibodies. 

Immunohistological techniques are useful in the diagnostic differentiation between scleroderma 
and lupus erythematosus. 


The deposits of immunoglobulin and complement found at the dermo-epidermal junction and in 
papillary and subpapillary blood vessels in the skin lesions of systemic lupus erythematosus (SLE) 
and discoid lupus erythematosus (DLE) have been taken to be toxic immune complexes which play 
a part in the pathogenesis of the lesions (Cream & Turk, 1971). 

The study reported here was undertaken to determine whether the deposits could be related to 
morphological abnormalities of connective tissues or blood vessels as revealed by the use of a hetero- 
logous antiserum containing antibodies to basement membrane and reticulin. 

It was felt worthwhile to use the same approach in a study of the lesions of the two forms of sclero- 
derma—systemic sclerosis (SS) and localized morphoea (LM)—since immune mechanisms, abnorm- 
alities of connective tissue metabolism and vascular disturbances have all been postulated as aetiological 
or pathogenetic processes in these diseases (Shulman, 1969). 
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MATERIALS ANB METHODS 


Skin lesions were obtained at autopsy or biopsy from six patients with SLE, five with DLE, twelve 
with SS and five with LM. Twenty specimens of skir from normal subjects were also examined. 

Sections were cut in a cryostat from quick frozen umfixed blocks and processed by standard immuno- 
histological techniques. Tests for immunoglobulins and complement were carried out on sections 
which had been washed for 45~60 min in phosphate buffered saline (oros M PO, pH 8-0) and fixed for 
1 hin 95°% ethyl alcohol. Untreated sections were used for the detection of connective tissue antigens. 
The direct staining procedure was used for the detection of immunoglobulins and connective tissue 
antigens and the indirect for the detection of ccmplement. Tests for specificity of staining were carried 
out according to Nairn (1969). 

The reagent used for the detection of connective tissue antigens was a fluorescein-labelled globulin 
fraction of pooled rabbit anti-human renal glomerulus antisera. Methods used in the preparation of 
the antisera and conjugate have been previously described (Scott, 1957, 1959). Monovalent fluorescein- 
labelled anti-IgG, IgM and IgA antisera and unlabe'ied anti-C3 antisera were used for the detection 
of the corresponding antigens. These were obtained commercially from various sources (Scott & 
Rowell, 1974). 


RESULTS 


1. Normal skin 

A. Anti-basement membrane and reticulm conjugate. The pattern of staining produced at the dermo- 
epidermal junction in normal skin by the fluorescein-labelled anti-renal glomerulus (FARG) con- 
jugate is illustrated in Figs 1 and 2. The dermo~epicermal boundary membrane was seen as a fine 
single line, or as a tubular or finely serrated band. The pettern of staining varied with the plane of 
section. 

Spiral capillaries in the derma! papillae showed thick fluorescent walls fenestrated by unstained 
spaces. 

The conjugate also reacted with the basemen: membranes of sweat glands and their ducts, with the 
media of arteries and arterioles and with the neurolemma and perineurium of nerves. 

The media of arteries and arterioles stained e:ther as a reticulate network or as a series of concentric 
lamellae. These structures and the neurolemma and perineurium of nerves presented the same pattern 
of staining as the corresponding structures elsewhere m the body (Cruickshank & Hill, 1953). 

The FARG conjugate produced no staining of collegen, intercollagenous spaces or elastic tissue. 


B. Anti-immunoglobulin and anti-3 ardisera. Extrevascular IgG was frequently found on collagen 
fibrils in the papillary layer of the dermis in washed and fixed sections of normal skin. A fine bright 
line of fluorescence for IgG was seen at the derme-epidermal junction in 4 of the 20 biopsies of skin 
examined from normal subjects. This differed from the granular band-like pattern seen in lupus 
erythematosus (see below) and from the tubular pattesn seen in pemphigoid. The walls of capillaries, 
arterioles and arteries showed ne staining. 

C3, IgA and IgM were not detected in sections of normal skin. 


2. Skin lesions 

The distribution and nature of the immmuaohistologica! changes found in skin lesions are summarized 
in Table 1 and set out in detail m Lables 2 and 3. Table 1 shows that three classes of change were 
encountered; (a) changes found only in SS and LM, (b) changes found mainly in SLE and DLE, and 
(c) changes common to both groups of diseases. 
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FIGURE 1. Normal human skin stained with the FARG conjugate. Staining appears in the dermo- 
epidermal boundary membrane and in sub-epidermal capillaries. The membrane presents a serrated 
appearance ( x 700), 





FIGURE 2. Normal human skin treated as in Fig. 1. Left—the dermo-epidermal boundary mem- 
brane presents in part as a single line and in part as a narrow tubular structure. Right—the mem- 
brane is seen as a single fine line ( x 400). 
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TABLE 1. Frequency of immunohistclogical changes in the skin lesions of 
systemic and discoid lupus erythematcsus systemic sclerosis and localized 





morpaoeca 
SLE DLE Systemic Localized 
sclerosis morphoea 

12 $ 1€ 5 

M 7 s © o 

DEJ G 10 s 2 o 
Cc 7 23 o o 

NEG GD c 14 5 

Capillaries M H 2 9 4 
(papillary and G 7 2 3 2 
sub-papillary) CG 5 23 o o 
NEG 3 13 6 I 

Arterioles and A 2 2 14 o 
arteries G 2 2 5 o 
(tunica media) c DH 3 o o 
NEG 8 113 2 5 

Collagen Mi 6 4 9 I 
(papillary layer) G 2 3 4 o 
C o 63 o o 

SEG 4 GK 6 4 

Intercollagenous Ad o e II 3 
staining G o g I o 
(reticular layer) C o aS o o 
NEG 10 33 5 2 


DEJ, Dermo-epidermal junction; M, Atnormel morphologice] appearances 
with FARG conjugate; G, Staining for IgG; C Staining tor C3. 


(a) Changes found only in SS and LM. These were found in the reticular layer of the dermis in 
sections stained with the FARG coniugate. They cons«ted of foe of fibrillar intercollagenous staining 
accompanied by widening of the intercollagenous spaces and thickening, splitting or fragmentation 
of elastic tissue (Fig. 3). The foci were never numerous, sections showing I or, at the most, 2 foci. They 
were present in 12 of the 16 SS lesions and in 3 of es LM lesions examined. Intercollagenous 
staining for IgG was seen in 1 SS lesion but stainmz for C3 between collagen bundles was not 
encountered. 

IgG was demonstrated at the Germo-epidermal juncten in only 2 sections but this was of the 
thin bright line type seen in normal skin. Complement “C=) was not found at any site. Sections from 
4 SS lesions were reacted with anti-lgM and anti-IgA coajugates and shewed no staining. 


(b) Changes found mainly in SLE and DLE. Morphclogseal alterations in the boundary membrane 
were revealed by the use of FARG conjugates (Fig. 4) These were seen in 7 out of 10 SLE lesions, 
in all DLE lesions but not in sections ef SS. In SLE and DLE they consisted of thickening or dis- 
ruption of the membrane. In areas of thickening the membrane wes seen as a broad, coarsely serrated 
or homogeneous band and diffusion of staining into the wenderlymg tissues was sometimes present. 
In areas of disruption, boundary membrane staining was interrupted by unstained gaps or replaced 
by small fluorescent droplets. 

Table 1 shows that immunoglobulins were regularly found at the dermo-epidermal junction in 
SLE and DLE but complement was detected at this site in omly 7 SLE and 2 DLE lesions. Staining 
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FIGURE 3. Systemic sclerosis skin (Case 20) with the FARG conjugate. Reticular layer of the 
dermis. There is a focus of intercollagenous staining (unlettered arrows). Elastic tissue (E) is 
seen as white fibrils or rods ( x 64). 


for IgG, and for C3 when present, was distributed either as a continuous homogeneous or granular 
band (Fig. 5) or as large, closely packed, aggregates. 


(c) Changes common to SLE, DLE, SS and LM. Changes common to both groups of diseases 
involved: (a) connective tissues of the papillary layer of the dermis, (b) papillary and sub-papillary 
capillaries and (c) arterioles and arteries. 





FIGURE 4. Broadening and disruption of the dermo-epidermal boundary membrane in an SLE 
lesion (Case 4). FARG stain ( x §40). 


e] 


pa 
LA 





FIGURE §. SLE skin lesion (Case 4) stained for Granular staining is present in and around 
the wall of a capillary and at the dermo-epiderma CDN | x 250 


a) Extravascular deposits of 1gG on collagen fibzi's in the papillary layer of the dermis and fibrillar 
staining of these tissues with the FARG conjugate cecurred wath similar frequency in both groups 
of diseases (Table 1). 

b) Morphological abnormakities of capillaries, taxckening of their walls and smudging or oblitera- 
tion of their fenestrations (Fig. 6), werz seen in FARG stained sections from 13 of 21 SS and LM 
lesions and from 7 of 15 SLE and DLE lesions. In centrast "gt: was found in walls of capillaries in 
7 of 10 SLE lesions and in 7 of 26 5S, LM and DLE lesions. C3 was demonstrated in the capillaries 
in § of the SLE and in 2 of the DLE lesions, but was not seen in SS er LM. 

In SLE, capillaries showed the patterns of staining ‘or IgG described by Baart de la Faille Kuyper 
Cormane (1968)—homogencous; mtramural grantlar; perivascular granular. A single capillary 





FIGURE 6, Smudging of the wal! cf a sub-cpiderma! capillary Systemic sclerosis skin (Case 18). 
FARG stain ( x 40 
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showing all three patterns was occasionally seen. Only the homogeneous pattern was found in DLE, 
SS or LM. 

(c) The morphological changes involving the intima and media of the arteries and arterioles were 
seen in FARG stained sections in 14 SS lesions and in 2 SLE and in 2 DLE lesions. The changes were 
similar to those found in renal vessels in SS (Scott & Rowell, 1974). They were accompanied by intra- 
mural deposits of IgG in 5 SS and 2 SLE lesions and by intramural deposits of C3 in one SLE 
lesion. 


DISCUSSION 


It has recently been suggested that the similarities between the clinical and laboratory features in 
patients with SLE and in those with SS raise the possibility that SS is, like SLE, an immune complex 
disease, perhaps one in which the blood vessels are involved primarily (Germuth & Rodriguez, 1973). 
The literature provides little support for this concept (e.g. Shulman, 1969) and our studies have 
yielded no evidence for a continuing role for immune complexes in the pathogenesis of the skin lesions 
of SS and LM. 

The major immunohistological changes seen in SS and LM occurred in the reticular layer of the 
dermis. They consisted of foci of intercollagenous staining for connective tissue antigens and splitting, 
broadening or fragmentation of elastic tissue. Such foci were not seen in normal or in LE skin. Their 
presence in SS and LM may indicate collagen neogenesis. Although our FARG conjugate did not 
react with mature collagen, conjugates of the same specificity have been shown to react with fibroblasts 
and proliferating fibrous tissue (Scott, 1959) and it is possible that collagen neogenesis is associated 
with the appearance of antigens not detectable in the mature fibre. Soluble and insoluble collagens 
have been found to differ antigenically from each other (Paz et al., 1963; Steffen, 1965). Immuno- 
histological studies of the dermis in embryonic and adult rats have indicated that rapidly growing 
tissue in which collagen formation is taking place contains antigens not detectable in mature collagen 
(Scott & Rowell, 1967). 

Features pointing to increased collagen synthesis have been noted in sclerodermatous skin by a 
number of workers. Fine filaments with repeated dense bands lying near fibroblasts and thin collagen 
bundles having embryonic characteristics have been described in electron microscopic studies of 
sclerodermatous skin (Kobayasi & Absoe-Hansen, 1972; Fleischmajer, Damiano & Nedwich, 1972; 
Braun-Falco & Rupec, 1964). Biochemical studies reviewed by Uitto (1971) have shown increased 
protocollagen proline hydroxylase activity. Leroy (1972) described increased activity of scleroderma- 
tous fibroblasts in tissue culture. Although the dermis in SS and LM looks inert histologically it has 
been suggested that there may be differences in disease activity in different areas of skin (Uitto, 1971). 
This would accord with our finding of focal changes. 

The view that the dermal changes in SS are secondary to vascular changes has been repeatedly 
advanced (Ingram, 1958; Norton & Nardo, 1970). In our studies morphological changes were found 
in arteries and arterioles in 14 of 16 SS lesions but they were not found in LM. These findings per- 
haps suggest that if SS and LM are related their common ground lies in connective tissues. Changes 
in papillary and sub-papillary capillaries, on the other hand, were found with equal frequency in SS 
and LM. It is, however, not clear how these changes relate to the main sites of collagen alteration 
which appear to involve deep dermal (Kobayasi & Absoe-Hansen, 1972) or subcutaneous tissues 
(Fleischmajer et al., 1972). 

Our studies of LE lesions throw no light on the part played by immune complexes in the patho- 
genesis of these lesions. Although we found a good correlation to exist between the presence of IgG 
and C3 at the dermo-epidermal junction and the presence of epidermal basement membrane abnorm- 
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alities demonstrated by the use of heterologous seza comtainmg anti-basement membrane antibodies 
in the erythematous, purpuric and atrophic lesiors studied, it is possible that basement membrane 
abnormalities preceded the deposition of Jet and Ca. 1n two reticulate lesions and in intact skin adjacent 
to an ulcerated lesion no basememt membrane atacrmalities were detected, although junctional 
deposits of IgG were found in the reticulate lesions and deposits of IgG and C3 in the third biopsy 
(Table 3). This may suggest that the pathogenic mechanisms involved in reticulate lesions differ 
from those involved in erythematous lesions. 

Our observations suggest that immunohistologival teehniques caa contribute to the diagnostic 
differentiation between SS and LM on the one hand and SLE and DLE on the other. Changes seen 
in SS and LM occurred in the reticular layer of the dermis and consisted of focal intercollagenous 
staining for connective tissue antigens. In SLE and DLE the predominant abnormalities occurred 
at the dermo-epidermal junction and were seen in sections stained fer immunoglobulins and com- 
plement. 
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SUMMARY 


A clinical evaluation of the intradermal DNA-test was carried out on a series of patients with untreated 
or with treated definite systemic lupus erythematosus (SLE), or with suspected SLE with or without 
circulating antinuclear factors. A saline solution of a commercially available DNA-preparation was 
used. The course of the DNA reaction was followed for 24-48 h after the injection. 

All nine cases of untreated definite SLE had a positive DNA test 6 h after the injection, and eight 
cases a positive result at 24 h. All seven patients with definite SLE who were on low-dosage systemic 
steroid treatment had a clinically positive DNA test at 6 h. In all except one of these cases the test was 
still positive at 24 h. All five patients with definite SLE on antimalarial treatment had a positive test 
at 6 h which had become negative at 24 h after the injection. Eleven of the twelve patients with sus- 
pected SLE and circulating antinuclear factors had a positive DNA test at 6 h, which in nine cases 
persisted for 24 h. On the other hand, of the eleven ANF negative patients with various connective 
tissue diseases five had a positive test at 6 h. In only one of these cases it persisted for 24 h. Two of the 
eighteen control patients with various dermatoses exhibited a positive test at 6 h, and in one of these 
the positive reaction persisted for 24 h. 

It is concluded that the intradermal skin test using native DNA is a useful diagnostic tool for the 
detection of SLE when the reaction is followed up for 24 h. Antimalarial treatment seems to decrease 
skin reactivity to native DNA. 


The first specific laboratory test for systemic lupus erythematosus (SLE), the LE-cell phenomenon 
(Hargraves, 1949), is based on phagocytosis of altered nuclear material. The nuclear antigen is related 
to deoxyribonucleic acid (DNA), as shown by Holman & Kunkel (1957) and Friou, Finch & Detre 
(1958). By immunofluorescence methods it has been found that patients with SLE often show high 
levels of humoral antinuclear antibodies. These are not entirely specific for SLE but have proved to 
be an important tool for screening purposes. On the other hand, antibodies against native DNA, 
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although highly specific for SLE, have been fung in only about 30%% of cases with active SLE 
(Seligman, Cannat & Hamard, 1955). 

Although skin lesions occur in 60-75", of patients wita SLE (Tuffanelli, 1972), the role of skin 
reactivity to nuclear antigens hes not been established. Some authors have demonstrated LE-cells 
in the skin (Perillie, Calabresi & Finch, 1960; Rebuck & Berman, 1950; Watson, O’Leary & Hargraves 
1951; Wilson, Abbott & Miller, 1961). Further, some irvestigaters have been able to demonstrate the 
LE cell phenomenon at the site of intradermal inject:or of lewkecytes or DNA (Ghosh, 1972; Ores & 
Mandel, 1970; Rebuck & Berman, 1950), while others have failed te do so (Richter & Apostoloff, 
1970). 

Skin tests with DNA-material in patents with SLE have been reported by several authors but 
the results have been somewhat contradictory ‘Azoury er el, #966; Block er al., 1968; Chieregato & 
Faldarini, 1964; Fardal & Winkelmann, 1965; Jones op A. P967; Ores & Lange, 1964). However, 
DNA from various sources has been used and its ame unt and degree of polymerization have varied. 
Further, the interpretations of the rests differ in these studies. 

The present study is a clinical evaluation of the intzaderma) DNA-test in patients with untreated 
and with treated definite SLE, and im patients with suspected SLE with and without circulating anti- 
nuclear factors, as well as in controis. 


MATERIALS AND METHODS 


The material consisted of sixty-two patients hospitalized atthe Department of Dermatology, University 
Central Hospital, Helsinki, during 1971-1973. A total ef taircy-cne patients were referred to the clinic 
for examination on account of suspected SLE. Ten of these patients had discoid lupus erythematosus 
(DLE). Thirteen of the sixty-two patients have been f'lewed up for several years. 

The control group contained eighteen patients. Nine were cases of acne, two of psoriasis and two 
of artefacts, the remaining cases being primary syphilis, contact eczema, lupus vulgaris, seborrhoeic 
dermatitis and an unknown rash. 

The diagnosis of definite and probable SLE was basec on the criteria previously proposed, including 
the same clinical and laboratory examinations (Johanssca, 1971). In addition, a positive ANF test was 
required for the diagnosis of definite SLE. The ANF test was regarded as positive when the titre 
was 1:80 or higher. In all except one of the SLE cases the ttre was 1:320 or higher and anti- 
nuclear antibodies were found in both IgG and kgM -mmmunozlobulin classes. The ANF test was 
performed also in the control cases and found to be negative in all instances. The serum complement 
level was examined in patients but in none of the contraf cases. 

Commercially available DNA preparations from the biaen Research Laboratory were used for the 
DNA test solutions. A highly polymerized calf thymus DNA °872) was used. The 01% test solution 
was prepared as initially described by Ores & Lange (1952). However, most of the tested patients 
complained initially of a painful sensation which lasted fer several seconds after the injection. This 
was thought to be due at least partly to the fact thet distilicc water had been added to the solution. It 
was further suspected that the hypotonic solution as such might cause some reaction. When control 
tests were performed with the above mentioned solution (without DNA) and with a saline control 
solution, it was found that the initia) reaction persisted longer when the former solution was used. 
The size of the induration did not differ but a marked erythema was recorded when the hypotonic 
solution was used, In two control cases tested with the hypotenic DNA-solution the reaction subsided 
first after 24 h. However, there were ne histological charges in the biopsies taken at 8-10 or at 24 h 
(Johansson, Niemi & Lassus 1975). 

Consequently a new 0°1°,, test solutien was prepared, te DNA being directly dissolved in saline. 





DNA skin test in systemic lupus erythematosus. 1 445 


The test solution was rendered sterile by direct filtration into glass ampoules employing Millipore 
filter 0745. The native state of the DNA was controlled from time to time according to the method 
described by Lin & Chargaff (1966). Subsequent periodical cultures revealed no growth of bacteria 
or fungi. Viral cultures were not performed. 

A second DNA-test solution was prepared in the same manner as described above being made of 
DNA sodium salt (126) with a lower degree of polymerization than the DNA acid. The two solutions 
were used concurrently. However, this DNA sodium salt solution often gave negative results when the 
DNA acid solution gave positive results, and it was also negative in some of the patients with definite 
SLE. In addition there was no difference in specificity when the control patients were tested. The 
sodium salt of DNA was therefore not used later in the study and the results of the tests will not be 
evaluated, 

For testing purposes o-1 ml of the ot", solution was injected intradermally into the backs of the 
patients. During the first 6 h all tests were read every 1 h, and thereafter at 8-10 h, 24 h and 48 h. 
The test was regarded as positive when the size of the induration was 6 mm or more measured in two 
perpendicular directions. Erythema was often diffuse, and in size it was found to correlate with the 
size of the induration. It was therefore not taken into consideration. However, it must be mentioned 
that in all except control cases there was an erythema when the size of the reaction was 5 mm or over. 


RESULTS 


Clinical and serological data correlated with the DNA test result 

The DNA test results of the sixty-two patients are presented in Table 1 as correlated with the age, 
sex and clinical diagnoses of the patients. At the time of testing a positive LE cell phenomenon was 
found in ten of the twenty-one patients with definite SLE, A total of sixteen SLE patients had a low 
serum complement level, while in five cases it was normal. 


TABLE 1. DNA test results correlated with age and sex of the sixty-two patients in the different diagnostic groups 











Clinical Patients DNA test results at 
diagnosis and 
treatment Total Sex Age groups (years) 6h 24h 
groups > MaaaaiaIMaassM + _ + = 
Female Male <20 21-40 41-60 261 
SLE definite; 9 9 o 4 4 I 9 o H I 
untreated 
SLE definite; 7 6 I 6 I 7 o 6 I 
treated with 
steroids 
SLE definite; 5 3 2 I I 3 5 o o 5 
treated with 
antimalarials 
Connective 12 Il I 3 5 4 II I 9 3 


tissue disease; 
ANF positive 


Connective II 7 4 I 3 q 5 6 I 10 
tissue disease; 
ANF negative 

Controls 18 9 9 4 10 3 I 2 16 I 17 


Total 62 45 17 6 27 23 6 39 23 25 37 
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The clinical manifestations and some serological data of the twelve patients with a positive ANF 
test or with various diseases, mostly of autoimmune type, are presented in Table 2. There was a high 
degree of reactivity in the DNA test in this group. 

Table 3 contains the same clinical data for the eleven patients with various connective tissue diseases 
showing a negative ANF test. Only one patient in this group had a positive DNA test which persisted 
for 48 h. This young man was the only patient with a lowered serum complement level in this group. 
There was a much lower frequency of reactivity to DNA in this group as compared with the group with 
positive ANF tests (Table 2). 


TABLE 3. DNA test results correlated with some clinical data in the eleven patients with negative ANF test 
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Abbreviations: DLE, Discoid lupus erythematosus; RA, Rheumatoid arthritis; NDCD, Non-definite 
connective tissue disease. 


Two of the control patients had a positive DNA test at 6 h and one of them still had a positive test 
at 24 h (Table 1). This was a patient with primary syphilis without evidence of connective tissue 
disease. He was one of the two who were tested with the hypotonic DNA solution and had a positive 
result with the control solution as well. 


The course of the DNA reaction 

In all positively reacting cases, reactivity was detectable within 6 h after the injection of the DNA solu- 
tion. The reaction reached a peak at 24 h and subsided within 48-72 h after the injection. In Fig. 1 
the course of the reaction in the different diagnostic groups is illustrated. The patients receiving 
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systemic corticosteroid therapy weze having doses varying from 4 to 30 mg of prednisone per day and the 
patients on antimalarial treatmen: received toc mg of calorequine or hydroxychloroquine per day. 
Asis seen from Fig. 1 the patients with definite SLE en corticosteroid treatment had a DNA test result 
very similar to that of the cases of untreated SLE, while the reaction subsided faster in the cases on 
antimalarial treatment. Only one of the patients with connective tissue disease and a positive ANF 
test was on corticosteroid therapy and none except the five patients with definite SLE received anti- 
malarial therapy. 
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AA Controls 


FIGURE 1. The course of be DNA reaction :r: different diagnostic and treatment groups. 


DISCUSSION 


Calf-thymus DNA has been used as intradermal test-material in several previous studies. In some of 
these an increased skin reactivity to DNA has beea shown in cases with SLE (Azoury et al., 1966; 
Fardal & Winkelmann, 1965; Ores & Lange, 1964; Ores & Mandel, 1970). In other studies (Block et 
al., 1968; Chieregato & Faldarini, 1964) no increased sensitivity has been found in SLE as compared 
with controls or patients with other connective tissue diseases. The contradictory results are probably 
due to differences in technique and in activity of the disease. Antimalarial drugs in particular are 
known to interact with nucleic acids and nucleoproteias (Parker & Irvin, 1952). Actually, as shown 
by Levin & Pinkus (1961), autosensitive inflammatory skin lestens due to DNA can be controlled by 
chloroquine. High doses of cor-icostercids also seem to imhibit the skin reaction to DNA in 
SLE (Azoury et al., 1966). The state of the DNA is abo essential since, as shown by Arana 
& Seligmann (1967), SLE patiens may have antibodies tc native DNA solely, or to denaturated 
DNA solely, or to both forms. Tan and Natali (1970) shewed that there is no cross-reaction between 
the two forms of DNA. Normally. in contrast to denaturated DNA, against which antibodies have 


been found in a variety of disorcers (Koffler et cl, 1959), there is ne immune response to native 
DNA. 
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In the present study a solution of native DNA was used. Our results suggest that the intradermal 
DNA test using this antigen is a reliable tool for detecting active SLE. The reactions should be read 
for as long as 24 h since it seems that the reactivity is much more prolonged in SLE than in other 
connective tissue diseases. The skin reactivity of the SLE patients on antimalarial treatment was 
reduced, but low doses of prednisone did not seem to interfere significantly with the test results. On 
the other hand, corticosteroid treatment does seem to interfere with humoral DNA-antibodies (Richter 
& Apostoloff, 1970). As shown by Pincus er al. (1969), measuring the ability of the serum to bind DNA 
seems to be a more sensitive method of detecting the latter. 

It seems justified to conclude that the intradermal skin test using native DNA is a useful diagnostic 
tool for the detection of SLE when the test results are followed up for at least 24 h. 
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SUMMARY 


A total of fifty-five biopsies from fifty-two intradermal DNA skin tests were studied. The biopsies 
were taken 6, 8-10, 24 or 48 h after the injection of the DNA material. Necrosis of the vessel wall was 
taken to be the main characteristic of a specific reaction. In forty of the fifty-two tests the results 
of the histological evaluation closely matched the clinical results. In five of the fifteen cases with dis- 
crepancies, the histological evaluation ruled out clinically false positive test results. 

In three cases of SLE on corticosteroid treatment, the histological examination gave a positive 
result despite a clinically negative result. 

In seven of the fifteen cases the discrepancies occurred in borderline cases with reactions of 5 to 6 
mm diameter. 

The amount of inflammatory cells in positive as well as in negative reactions was also recorded. The 
number of polymorphonuclear cells in positive reactions increased with the age of the reaction. The 
number of lymphocytes was not found to increase in the positive reactions, thus differing from 
the delayed hypersensitivity type of reactions. Rather, the reaction was characterized by an Arthus 
type of hypersensitivity. 

On the basis of the present study it may be concluded that clinically positive tests at 6 or 8 h may 
merely be expressions of nonspecific vascular alterations. On the other hand, in late reactions, even in 
patients on systemic treatment, histological examination revealed clinically negative results to be 
positive. By using the histological picture of hypersensitivity angiitis as the main diagnostic criterion 
the specificity of the clinical reactions may be established. 


In a previous study (Johansson et al., 1975) we found the DNA skin test to be valuable for the diag- 
nosis of systemic lupus erythematosus (SLE). When comparisons were made with other connective tissue 
diseases the reactivity was found to be much more prolonged in SLE. Consequently it was suggested 
that the DNA-reaction should be followed up for at least 24 h. 

The purpose of the present study is to establish the histological criteria for a positive DNA-test and 
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to study the evolution of the tiss ae reaction over a vexed of 48 h ir arder to ascertain the specificity 
of the test. 


MATERIALS AND METHODS 


The series comprised thirty-nine patients. They all belonged to the group of sixty-two patients pre- 
sented in the first paper (Johansson er a/., 1975). Eigat wf the thirty-nine were dermato-venereological 
patients without evidence of commective tissue disease. The DNA skin tests were performed as 
described earlier. Punch biopsies vere taken from iz bye inteaderrial skin tests 6, 8-10, 24 or 48 h 
after the injection of the test material. 

In all instances the histological 2valuation was car-ied out without knowledge of the patient or the 
size or nature of the DNA-reacaon. The biopsy specimens were processed in paraffin, cut and 
stained by haematoxylin-eosin and Unna—Pappenh=m methods. The number of inflammatory cells 
was tabulated and special attention was paid to the condition of blood vessels. 


RESULTS 


Necrosis of the vessel wall was the main characterist.c ef a specific reaction. Necrosis could be seen 
as disappearance of the endcthclia! cells or as fibrinoic degeneration of the vessel wall (Fig. 1), mostly 
accompanied by infiltration of neutsephils or red cells intw the vessel wall. Vacuolization or oedema of 
the vessel wall were not considered to te a specific -igm of a positive -eaction. 





FIGURE I. Clinically a borderline sest 5 mm in diame: = negstive) showed, after 24 h, a picture 
of vasculitis with polymorphonuelear leukocytes and nuclear dust and fibrmoaid degeneration of the 
vascular wall. The patient was AN positive, suspected SLE (H & E., 12.5 10). 


In forty of the fifty-five biopsies the results of the hustulngieal exam nation closely matched the 
clinical test results (Table 1). Four of the fifteen cases in which discrepant results were obtained were 
control test cases, two being from control patients and ‘we being tests serformed with the control 
solution. In these cases the histological examination ru.cd out clinically false-positive test results. 

A total of twenty-one biopsies from SLE patients were studied. In two cases of untreated and five 
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cases of treated SLE discrepant results were obtained -n the histological and clinical evaluations. In 
four of these (three were under treatment) the kostolsgical examination revealed a positive result 
despite a clinically negative cne. In three cases of SLE. one of which was untreated, the histological 
examination did not confirm a berderline clinical positive result (reaction of 6 mm in diameter). 

Sixteen biopsies were taken from patients havmg a aon-definite connective tissue disease with a 
positive antinuclear factor AN est. In two of these cases a border oc clinical result was not histo- 
logically confirmed. A third patient with a mixed type ef connective tissue disease and a low serum 
complement level had a negative dlinical test. Nevertheless, the histological evaluation revealed a little 
surface erosion and necrosis of the capillaries, which was considered pasitive. 

In the eight biopsies from patients with non-defin:te connective tissue disease and a negative ANF- 
test, only one discrepant result was obtained. The patien; was a healty young woman with a CBFP- 
reaction, who at 8 h had a borderline clinically pos:tve DNA test which was histologically negative. 

The fact that discrepancies mostly occurred in the clinically borde-lime cases is further illustrated 
in Table 2. The majority of the cases which were clinically positive but tistologically negative occurred 
in the group with reactions 6-9 mm in diameter. 











TABLE 2. The degree cf (NA-reactivity correiated with the results of the histological 
examination 
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The numbers of inflammatory cells in biopsies in histolog:caliy positive as well as negative cases 
are shown in Table 3. The number of polymorphonuciear leukecytes in positive reactions increased 
with the age of the reaction (Fig. 2a, ©). 

The amount of lymphocytes was small in all cases and they weve almest absent in some of the 
specimens. In histologically negative caves their number a-crea:ed slightly with the age of the reaction; 
whereas in positive cases, in distinctios from the polynmwphenuclears, there was no increase. 

The amount of eosinophils was aiso smali in all cases. end their number did not increase with the 
age of the reaction. 

Special attention was paid to the cccurreace of plasma cells counted in specimens stained by the 
Unna-Pappenheim method. The number of plasma cells was aot feund te be increased when com- 
pared with the number of other cells present. Neither were there differences between histologically 
positive and histologically negative reactions. The number of plasma cells did not increase with the 
age of the reaction. Neither LE-cells nor haematoxylin bodies were ebserved ia any of the histologically 
positive cases. 
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TABLE 3. The amount of inflammatory cells in histologically positive and negative re- 














actions 
Time Positive reaction 
(h) 

polymorphonuclear eosinophils plasma cells lymphocytes 
6 cn 6 5 3 6 2 3 6 2 2 7 2 
8-Io — — 2 2 — - 2 — — I I - 
A4 - I 4 i = = 3 2 I d = 
480 = I 5 3 3 = 2 4 = I 3 2 

Negative reaction 
6 I 3 3 D 3 = 2 3 2 5 a es 
8-10 2 7 2 9 2 — 5 5 I - 7 4 
24 2 4 4 8 z e 5 4 I 3 5 2 
48 I 2 — 3 2 = I — I 2 

—, practically no cells; +, moderate or few cells; + +, considerable amount of cells. 





FIGURE 2(a). The patient had untreated SLE. Clinically and histologically positive test after 6 h. 
There is a large number of polymorphonuclear leukocytes diffusely in the tissue (H & E., 12-5 X 2°5). 


DISCUSSION 


Histological examination of DNA skin tests has been performed in few investigations, on limited 
numbers of cases and without consistent results. Ores & Mandel (1970) used DNA material in three 
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FIGURE 2(b). Higher magnification of the same pictum as 2(a}. The vascular necrosis is already 
complete (H & E, 12-5 x 10). 


cases of SLE and stated that the response was an immediate type of hypersensitivity 8-12 h after the 
injection and a delayed type of hypersensitivity 24 h after the injection. They also found LE-cells at the 
site of injection. Fardal & Winkelmann (1965) carried out a histological study in three DNA-tested 
cases. They found a perivascular infiltration of mononuclear cells without necrosis of the vessel wall 
in three biopsies taken at 20 h. 

Bennet & Holley (1961), who used normal leukocyte: instead of DNA in the tests, concluded that 
a positive reaction represented both Arthus and delayed type of hypersensitivity. 

In the present study the results of the histological ezamination confirmed the results of the clinical 
evaluation in the cases of untreated SLE. However, pacients in remission due to antimalarial or corti- 
costeroid treatment showed discrepancies, especially those on corticosteroid treatment. Nevertheless, 
according to the present study the histological evaluation might indicate a positive DNA skin test in 
some cases despite a clinically negative test. The study zlso «hows that a histological examination often 
rules out any clinically false-positive reactions. 

The histological examination of the DNA-reactions also revealed that clinically positive tests at 
6-10 h might merely be expressions of nenspecific vascular alterations. On the other hand, if the 
histological picture of hypersensitivity angiitis is used æ the main diagnostic criterion, the specificity 
of the clinical reactions may be established. Further, in lave reactions, even in patients on systemic 
treatment, the histological examination revealed clinically negative results to be positive. It seems that 
the optimal time for biopsy is between 24 and 48 h after the DNA challenge. 

The cellular response was by no means specific. According to Ores & Mandel (1970) polymorpho- 
nuclear leukocytes are found in early reactions and moacnuctear cells predominate in late reactions. 
This contradicts our findings; but their results were based on a few histological specimens only. 

Speculations on the nature of the hypersensitivity reaction are based on histological findings. The 
vascular damage seen regularly in these tests is a hallmark ef the Arthus type of reaction (Turk, 1969). 
However, the prolonged duration is unusual, owing perhaps to the comparatively large amount of 
antigen material. Additional factors are its high viscosity and the slow release of antigenic determinants 
at the injection sites. 
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The small quantity of lymphocytic infiltration speaks against a delayed type of reaction (Parish, 
1970; Spector, 1967). The fact that no increase was observed in the number of plasma cells in the late 
reactions is also of interest. In experimental studies it has been shown that plasma cells appear at the 
site of antigen-antibody reaction after antigen challenge (Turk, 1967) when circulating antibodies are 
present. 

Native DNA is known to be a poor immunogen. However, renal damage in SLE is assumed to be 
caused by a soluble complex of DNA with anti-DNA antibody and complement (Tuffanelli, 1972). 
The histological study of the present series suggests that the same type of reaction may play the main 
role in DNA test sites on the skin. 
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SUMMARY 


Topical application of ointment bases causes varying degrees of epidermal thickening in guinea-pigs 
This is reproducible and can be accurately measured. Suppression of these changes was produced by 
addition of beta-methasone 17-valerate, fluocinolone acetonide, fluocinonide and h ydrocortisone 
acetate. The inhibitory effect of these steroids was related to the type of corticosteroid, its concen- 
tration and the ointment base. The effect was still evident at extremely high dilutions of the steroids 
and could be measured at concentrations as low as 5 x 10° °°% of fluocinonide in FAPG. 

This technique has the merits of being reproducible, sensitive and accurate. It should find a place 
among existing methods in assaying the efficacy of topical corticosteroids and in aiding the selection 
of bases most suitable for formulation of these preparations. 


Available techniques for measuring topical corticosteroid effects include the use of artificial and 
natural membranes in vitro, animal experiments, investigative and clinical assessment in man. Jn 
vitro studies, on the whole, are useful in screening new products but more reliable assessment can 
be made by the use of in vivo tests, Although animal experiments cannot be applied without reser- 
vations to human conditions, these may provide more accurate data which can subsequently be 
confirmed in human trials. Existing tests either measure absorption of the applied steroid by radio- 
chemical techniques or they are based on measurement of physiological changes produced by the 
steroid in the skin, i.e. blanching or suppression of erythema. With the exception of studying the 
effect of steroids on mitotic activity in the epidermis in vivo, all methods are based on indirect effects 
which follow absorption of the active agent through the skin. They may not reflect directly the anti- 
inflammatory action of the steroid. 

We have devised a new method of assessing topical corticosteroid activity based on objective 
criteria. We suggest that it will be of use both in comparing the effects of available preparations and 
investigating new ones. 

Certain ointment bases applied to guinea-pig skin produce measurable and reproducible epidermal 
thickening. (Sarkany & Gaylarde, 1973; Schaaf & Gross, 1953.) It has been shown previously that 
skin thickness in animals increases in response to allergens or non-specific irritants, such as old 
tuberculin, phytohaemagglutinin, iodine, formalin, phenol, xylene and benzene (Sarkany & Fountain, 
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FIGURE I. (a) Thickening induced ty FAPG suppressed br fiuocinolone acetonide; (b) Thickening 
induced by FAPG suppressed by fiuecironide; (c) Thickening induced by FAPG suppressed by 
betamethasone 17-valerate; (d) Thickening induced by PGO suppressed by fluocinolone acetonide 
(e) Thickening induced by PGO suppressed by betamethasone 17-valerate; (f) Thickening induced 
by PGO suppressed by hydrocortisane acetate. 


1967). Addition of steroids in various concentrations to the bases reduces the thickening caused by the 
ointment base alone. These effects form: the basis of the tec hmique describec in this paper. The method 
has been found to be more accurate than other available experimental techniques and more sensitive 
than clinically measurable responses produced by topical steroids iœ humans. 
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f i 
MATERIALS AND METHODS 


Six groups of albino guinea-pigs were used. The backs were clipped and the area divided into six 
equal parts. One site was used as a control, the ointment base was applied to another site and four 
different concentrations of steroid in the ointment base were rubbed into the remaining sites daily 
for 4 or 7 days. The animals were killed on the sth or 8th day, the hair was removed with barium 
sulphide, the treated areas and control sites were fixed in formol saline and processed for histology. 
Sections of 5 pm were cut and stained with haematoxylin and eosin. Epidermal thickness was measured 
at twenty points of each specimen, using an eye piece graticule. Each graticule division represents 
2°42 um. The steroids used in the study were fluocinonide in fatty alcohol propylene glycol (FAPG), 
flucinolone acetonide in FAPG and in propylene glycol ointment (PGO), betamethasone 17-valerate 
in FAPG and in propylene glycol, and hydrocortisone acetate in propylene glycol ointment. The 
FAPG and PGO were kindly supplied by I.C.I. 


RESULTS 
The results (Fig. 1, Tables 1-6) showed that the ointment bases used caused epidermal thickening 
and that the addition of steroids reduced this change. The effect of steroids varied with different 
TABLE I. Average thickness of the epidermis (in graticule divisions) following treatment with flaocinolone acetonide 
in FAPG. n in all tables represents number of animals used 


Treatment Thickness Increase Increase over 
(graticule divisions) over control (7%) 


Mean se (n = 8) 


Control 8-53 O72 o o 
3x 1071% Fluocinolone acetonide in FAPG 1063 1-28 210 18-3 
3 x 1072% Fiuocinolone acetonide in FAPG rte Lt 2°62 22:8 
3x 107?% Fluocinolone acetonide in FAPG ` 12°53 2°29 4°00 34°9 
3 x r074% Floocinolone acetonide in FAPG 13:57 r25 504 43'9 

FAPG 20-00 1°62 II‘47 100 


TABLE 2. Average thickness of the epidermis (in graticule divisions) following treatment with finocinonide in 


FAPG 
Treatment Thickness Increase Increase over 


(graticule divisions) over control (%4) 
control (ointment base = 100%) 
Mean s.e. (n = 6) 


Control 7:59 CA o o 
5 x 1071% Fluocinonide in FAPG 9:90 O70 2-31 194 
5x107*% Fluocinonide in FAPG Wé LS4 4'03 33°8 
5 x 1074% Fluocinanide in FAPG 1984 2:37 12:25 — 
5 x to fr Fluocinonide in FAPG 13°53 145 594 ` 497 


FAPG I9 5I 1:60 II-92 Too 
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TABLE 3. Average thickness of the epidermis Gm graticuis divisions} following treatment with betamethasone 
17-valerate in FAPG 





Treatment Thekes Increase Increase over 
Lëtze divisions) over control (%4 





-- control (ointment base = 100°% 
Mean sain = 5) 





Control 8 og Ca o o 
3x 107 li, Betamethasone 17-valerate 
in FAPG 10°48 cgs 149 263 
3x 1077°< Betamethasone 17-valerate 
in FAPG 12°76 E61 377 561I 
3x 107° Betamethasone 17-valerate 
in FAPG 10°89 gr 1-90 33°6 
3 x 107 4° Betamethasone 17-valerate 
in FAPG LAT 81 SIL 0'4 
FAPG 14°64 223 555 100 





TABLE A. Average thickness of the epidermis (in gratiewe <Hvisions) following treatment with fluocinolone 
acetonideiin PGO 





Treatment Thickness Increase Increase over 
(graticuwe divisions) over control (%4) 


we «control ` (ointment base = 100°% 





Control II-20 O93 CG fe) 
3x 107'% Fluocinolone acetonide in PGO 13°36 157 2:16 27°8 
3x 107% Fluocinolone acetonide in PGO I4 s4 BEE 3°34 430 
3x 1073% Fluocinolone acetonide in PGO 1582 r90 4°62 595 
3 x 107434, Fluocinolone acetonide in PGO 16-79 t50 5'59 KE 

PGO 1807 E 7:7 100 





TABLE §. Average thickness of the epidermis (in graticuli divisions) following treatment with betamethasone 
t7-valerate in PGO 








Treatment Thickness Increase Increese over 
(graticule divisions over control (%4) 
ox control (ointment base = 100°) 











Control FCI c62 o o 
3x 107'°%¢ Betamethasone 17-valerate 
in PGO TOO cÈ ord ER? 
3x 1072 Betamethasone 17-valerate 
in PGO 12-64 Cre2 1-79 68-0 
3x 107° Betamethasone 17-valerate 
in PGO r4 o1 Kei? 3715 — 
3x 107*°¢ Betamethasone 17-valerate 
in PGO 13°82 C733 2-97 oR 


PGO r343 c79 2-63 102 
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TABLE 6. Average thickness of the epidermis (in graticule divisions) following treatment with hydrocortisone 
acetate in PGO 





Treatment Thickness Increase Increase over 
(graticule divisions) over control (%4) 
control (ointment base = 100°.) 


Mean se (n = 6) 





Control 9°85 os o o 
10°% Hydrocortisone acetate in PGO 13°91 128 4:06 570 
1%, Hydrocortisone acetate in PGO I4ʻO1 0-95 4°16 EC: 
107109% Hydrocortisone acetate in PGO 15:33 r75 5:48 IT 
107798” Hydrocortisone acetate in PGO 15:04 TAS 5'19 73:0 
PGO 16-96 I-41 TI 100 





preparations and was dependent on the concentration of the steroid. Fig. ra, b show that fluocinolone 
acetonide in FAPG and fluocinonide in FAPG have a similar degree of activity. These two combina- 
tions of steroid and base were the most effective. Hydrocortisone acetate in propylene glycol ointment 
caused no significant reduction of epidermal thickening after 4 days treatment and the remaining 
three preparations produced an intermediate degree of suppression of skin thickening. However, 
after more prolonged application of hydrocortisone acetate in propylene glycol ointment (7 days), 
similar changes of skin thickening to those seen with the other corticosteroids in 4 days, were observed 
(Fig. rf, Table 6). 


DISCUSSION 


This work shows that measurement of changes in skin thickness in the guinea-pig is an accurate 
index of the irritant effects of various topical applications. Inhibition of these changes can also be 
reliably quantified. The three fluorinated corticosteroids in different vehicles produced inhibitory 
effects in concentrations as low 5 x 107 3%, i.e. at a level several orders of magnitude lower than those 
used clinically. That this finding may be of practical value is supported by clinical experience which 
has led to widespread use of diluted topical steroids. Blank (1961) showed that 0-01°% triamcinolone 
acetonide was only marginally less effective than the standard 0-1°%, preparation and others have made 
similar observations (Cahn & Levy, 1959; Witten, Sulzberger & Arthur, 1960). Vasoconstriction 
studies with topical steroids have also demonstrated the activity of these in very dilute concentrations 
and they too have shown similar logarithmic type dose-response curves (McKenzie, 1962). 

Hydrocortisone acetate in propylene glycol behaved differently than the fluorinated steroids in 
requiring more prolonged application to the guinea-pig skin for the demonstration of similar changes. 
No definite changes were present after 4 days and statistically reliable results were obtained only after 
7 days of treatment. Changes in the ointment base altered the degree of inhibitory activity of the 
corticosteroids used in this study. The technique described in this paper should, therefore, prove 
useful in helping to select the most suitable vehicle for a particular steroid and it should play a part in 
formulation of new preparations. 
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SUMMARY 


Three patients with ulcerative colitis and lichen planus are reported and similar cases in the literature 
discussed. Similarities in the pathology of the two conditions are outlined. 


Ulcerative colitis patients have been seen who developed a lichenoid eruption attributed to salazo- 
pyrine (Clarke, 1972, 1974). A patient with ulcerative colitis and a lichenoid eruption was described 
whose rash got worse after withdrawal of salazopyrine (Wilson, 1973). A further patient with ulcera- 
tive colitis, lichen planus and myasthenia gravis is on record, together with extensive immunological 
studies (Miller, 1971). In each of the following cases of ulcerative colitis, salazopyrine appears not to 
have been involved in the genesis of an eruption closely resembling classical lichen planus. 


CASE REPORTS 


1. J.E. male, aged 36 years, a chicken farmer, began to complain of diarrhoea at the end of 1969. 
At approximately the same time and before any therapy was given he noticed a non-pruritic rash 
occurring patchily on different parts of the body, particularly prominent on the medial aspects of 
his forearms. Sigmoidoscopy showed pus, contact bleeding and a variable vascular pattern. Ulcera- 
tive colitis was demonstrated radiographically in the distal part of the transverse colon and in the 
whole of the descending colon. His haemoglobin was 11-9 g °% with a white blood cell count of 6000/ 
mmř, the polymorphs showing toxic granulation. Serum mucoprotein was 354 mg/100 ml. He was 
treated with salazopyrine, methyl cellulose and prednisolone enemas with reasonable control of his 
bowel symptoms. However, the eruption became gradually more prominent. When referred for 
dermatological opinion in April 1972, multiple purple polygonal papules with Wickham’s striae were 
present on his forearms and mid-back. A few mouth lesions of lichen planus were seen. Skin his- 
tology was non-specific. A good response was obtained to topical fluocinolone acetonide 0'2% cream. 
He shortly moved to a different district and has been lost to follow up. 


2. W.R. male, aged 45 years, a police inspector, developed a blistering, itchy eruption on the hands 
and wrists in June 1973. Three days later he began to get diarrhoea with blood, mucus and abdominal 
pain. Sigmoidoscopy showed a granular and friable mucosa. Rectal histology showed an increased 
number of chronic inflammatory cells in the lamina propria, a few glands containing polymorpho- 
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nuclear exudate in their lumina. 3arium enema showed a redundant leop of sigmoid colon and one 
area of the rectum did not distend well but there was ne definite mucosal abnormality. The haemo- 
globin was 15-9 g% and there was a white blood cel! count of 12,00c/mm*. The serum mucoprotein 
was 168 mg/roo ml. He responded to prednisolone eneraas and metz) cellulose. Since then he has 
had intermittent diarrhoea. Further sigmoidoscopy m January 1974 showed a granular mucosa but 
no definite inflammatory change. Two months after the onset of the bowel trouble a dermatological 
opinion was requested and he showed widespread classical lichen planus of his limbs and trunk 
with no evident mucous membrane invelvement. Many of the lesions on the lower limbs were bullous. 
Skin histology showed: ‘a little hyperkeratosis and epidermal hyperplasia. There is some splitting 
of the epidermis from the dermis with the formatien cf = subepidermal bulla. In the upper dermis 
there is a band-like infiltration of inflammatory celis composed mainly of lymphocytes and poly- 
morphs. The picture is suggestive of bu ous lichen planus.’ Treatment was carried out with fluclor- 
olone acetonide 0:025°% cream under pelythene cover, a gradual improvement occurred, and 1 year 
later the eruption had settled. 


3. ¥.McQ. female, aged 51 years, 2 housewife, started +o aave diarrhoea in January 1970. Sigmoid- 
oscopy in February 1970 was normal but a barium enema ir March 1970 showed a loss of haustration. 
The haemoglobin was 13 g°% with a whi cell count of S000/mm? and am E.S.R. of 45 mm/h. The 
serum mucoprotein was 177 mg/100 ml. She was treated w th a short course of systemic steroids and 
oral salazopyrine. On this regime hersymptoms gradually settled down end when diarrhcea occurred, 
it was easily controlled with methy! celulose, codeme phosphate and aiginates. By the spring of 
1971 she had formed stools and was off specific therapy. A repeat barium enema in November 1971 
showed definite colitis of the descencing and sigmoid color. In January 1972 the diarrhoea became 
more prominent. Sigmoidoscopy shewed a general slight aonormality with a red granular mucosa. 
In some places the vessel pattern was visible but there was 30 friability on swabbing. Rectal biopsy 
showed surface ulceration and considerable chronic inflarematory change extending into the muscle. 
The submucosa was oedematous and showed some Dress. No biochemical evidence of malabsorp- 
tion was found. Diarrhoea recurred in January 1974, a barian. enema showing further loss of haustra- 
tion and of mucosal pattern indicating progress of ulcerztwe-colitis. 

In May 1973 she began to get an irr:able skin eruption which started or. the wrists and then spread 
to the feet. It was 2 years since she had taken salazopyrine. In view of further spread she was referred 
for dermatological opinion in September 1973 when she showed classical lichen planus of the trunk, 
limbs, lips and mouth. Skin histology showed: ‘Fhe epicesncis shows fairly marked hyperkeratosis, 
a prominent stratum granulosum, acanthosis, and elongetson cf the rete ridges several of which show 
saw toothing. In some areas there is degeneration of the basal layer. A fairly dense infiltrate which 
consists mainly of lymphocytes is present ir. the upper dermis.’ 

Topical treatment with flucortolone acetenide c-a25°, cean, partly under polythene cover, was 
associated with gradual fading of the rash over the following re months. 


DISCUSSION 


Ulcerative colitis and lichen planus are both diseases of unknown aetiology in which immunological 
processes play a part. Neither is a rare disease; the concurrence of the two conditions in the same 
patient might sometimes be expected by chance. Simulteneeus onset of gut and skin symptoms in 
two of our patients poses the question of a common factor. 

Lichen planus frequently affects the oral mucous membrane and sometimes the genital mucous 
membrane. There are single case reports of involvement of the stomach «Milian & Périn, 1936) 


Lichen planus and ulcerative colitis 467 


and the bladder (Young, 1940) but the evidence for the diagnosis was in both cases circumstantial. 
No firm evidence exists therefore for recognizing lichen planus in structures of endodermal origin. 
Johnson & Wilson (1969) reviewed 415 ulcerative colitis patients and found twenty of them to have 
skin conditions thought to be associated with the underlying bowel disease. Several patients had more 
than one type of cutaneous lesion. Eight women had erythema nodosum appearing with exacerbations 
of the colitis; seven patients had pyoderma gangrenosum, apparently unrelated to the severity of the 
colitis; five patients developed small erythematous papules which broke down to form ulcers; three 
patients had ulcerating erythematous plaques on the shins. There were no cases of lichen planus 
(Wilson, 1974). 

Abnormal glucose tolerance has been confirmed in lichen planus, suggesting a widespread 
metabolic disturbance (Powell et al., 1974). In lichen planus an erosive process affects generative 
basal cells which are continuously replaced by the migration of epidermal cells from nearby 
(Marks, Black & Wilson Jones, 1973). Colloid bodies are formed by fibrillar transformation of basal 
cells; a band-like upper dermal infiltrate consists mostly of lymphocytes. Complement, fibrin and 
immunoglobulins IgG, IgM and IgA are demonstrated in this zone (Baart de la Faille-Kuyper & 
Baart de la Faille, 1974). A review of the aetiology of lichen planus recently appeared in the British 
Medical Journal (1974). 

Lumb & Prothero (1957) suggested an intrinsic defect in epithelial regeneration in ulcerative 
colitis. The earliest lesion would appear to be an inflammatory process in the mucosal crypt where 
epithelial cells form vacuoles and die, leaving tiny crypt ulcers (Sleisenger & Fordtran, 1973). At 
first polymorphs are associated with the degenerative epithelial cells but later a chronic inflammatory 
infiltrate develops consisting of small round cells with a mixture of eosinophils and mast cells. In 
ulcerative colitis the continuing inflammatory process in the mucosa and submucosa is associated with 
a thirty-fold increase in mucosal IgG immunocytes, whose function appears to mediate continuing 
mucosal damage, although IgA and IgM production and transport occur normally (Brandtzaeg 
et al., 1974). Jewell (1973) has reviewed recent work on the aetiology of ulcerative colitis. 

To three previously described cases (Miller, 1971; Clarke, 1972; Wilson, 1973) of lichen planus 
and ulcerative colitis we add three personal cases of the concurrence of the two diseases, in each of 
which the suggestion of drug induced skin disease due to therapy of the colitis seems to be ruled out. 
In two of our cases the rash started at the same time as the first bowel symptoms. There are resem- 
blances between the pathology of these two diseases in both of which it appears that epithelial cell 
turnover may be diminished and individual cell death (apoptosis) occurs followed by a small round 
cell infiltrate closely applied to the basement membrane, with immunological disturbance. The skin 
and gut changes in these patients could therefore have a causal rather than a fortuitous relationship. 
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Using electron microscopy histochemical techniques, Mahrle & Orfanos (1974) have recently reported 
that ‘in contrast to normal epidermis, only minimal ATP-hydrolytic activity is present on the cell 
membranes of psoriatic keratinocytes’. We have attempted to throw further light on this important 
observation by quantitative biochemical measurement of membrane-bound ATPase activity. 

Epidermal slices (0-2 mm thickness) were removed using a keratotome, and were homogenized in 
bovine serum albumin solution (1 mg/ml) containing 1 mmol/l EDTA. The homogenate was centri- 
fuged for ro min at 2400 g. The residue was washed and finally resuspended in the same medium at a 
concentration of 20 mg/ml. Incubation mixtures were as follows: 


Mg** activated ATPase. 4 umol Tris, 1 umol MgCl,, 0-2 pmol ATP, 0-4 Ci y-??P-ATP and 
washed particles derived from 4 mg epidermis (total volume 0-4 ml, pH 7-4). 


‘Total’ (Mg** and Na*-K* activated) ATPase. As above, plus 40 pmol NaCl and 12 umol KCI. 

Duplicate samples and reagent blanks were incubated for 30 min at 37°C. The reaction was stopped 
with o6 ml TCA (10% w/v), and inorganic phosphate extracted by the method of Berenblum & 
Chain (as described by Lindberg & Ernster, 1954). The activity of the extract was measured by scintil- 
lation counting. 

Our results are summarized in Table 1; there is no significant difference between any of the groups 
at a level P<o-05. Two conclusions thus emerge: first, that there is little or no stimulation of the 


TABLE I. Mg** stimulated and total ATPase activities of washed 
particulate preparations of epidermis 
E 


No. of Mer" activated Total 





Material specimens ATPase ATPase 
Healthy controls 8 73421 85 +30 
Psoriatic, uninvolved 5 86 +29 83414 
epidermis 
Psoriatic, lesion 5 69+19 EE 





All values (mean +s.d.) are expressed as nmol phosphate re- 
leased per min per g fresh weight epidermis. 
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ATPase activity of our preparacons by Na* and E` . end second that the membrane-bound ATPase 
activity of psoriatic epidermis is, per se, normaal. 

Mahrle & Orfanos (1974) comment that ‘it remains open to question as to whether the decreased 
ATP hydrolysis in psoriasis is due to a decreased activity ef membrane-bound ATP-hydrolysing 
enzymes or to a limited access of substrate on the cei] surface’, Our present findings seem to provide an 


unambiguous answer to this question; the pessibility af diminished substrate access remains to be 
explored. 
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Inhibition of lysosomal enzymes by dapsone 
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Massive doses of vitamin A lead to excessive degradation of tissue chondroitin sulphate, presumably 
mediated via the release of lysosomal hydrolases. Barranco (1974) has shown that dapsone (diamino- 
diphenyl sulphone) prevents this response, and has speculated that the drug may act by the direct 
inhibition of lysosomal enzymes. 

We have therefore investigated the effect of dapsone on fourteen lysosomal hydrolases t vitro. 
Extracts of guinea-pig epidermis were prepared as before (Mier & van den Hurk, 1975a). Dapsone 
(generously donated by A.C.F.Chemiefarma, Maarssen, The Netherlands) was dissolved in dimethyl- 
sulphoxide (DMSO) at 40 mg/ml, and diluted with water to 400 ug/ml. Further dilutions of 40 pg/ml 
and 4 ug/ml were made using 1% aqueous DMSO. Assay mixtures consisted of o-1 ml buffered sub- 
strate, 0°05 ml epidermal extract or BSA (reagent blank) and oos ml dapsone solution or 1% DMSO 
(control); the individual substrates, reaction conditions and assay techniques have been described 
previously (Mier & van den Hurk, 1975a-c). All measurements were carried out in duplicate. After 
subtraction of the appropriate reagent blank, inhibition was calculated as a percentage of the activity 
of the control. 

No significant inhibition of any enzyme was observed at final dapsone levels of 1 or 10 wg/ml. At 
100 ug/ml, six glycosidases and arylamidase were significantly inhibited (Table 1). Acid phosphatase 
(EC 3.1.3.2.), pyrophosphatase (EC 3.1.4.1), arylsulphatases A and B (EC 3.1.6.1), f-galactosidase 
(EC 3.2.1.23), cathepsin B, (EC 3.4.4.-) and cathepsin C (EC 3.4.4.9) were unaffected. 

These findings would, at first sight, appear to support the hypothesis of Barranco (1974). However, 
difficulties arise when comparing our data with the situation # vivo. In particular, the blood level 
following a normal therapeutic dose of dapsone is only of the order of 5 ug/ml (Chang, Wolcott & 


TABLE I. Percentage inhibition of individual hydrolases at a 
final dapeone concentration of 100 yg/mi 


EC number Enzyme % inhibition 
3.2.1.20 a-glucosidase 25 
3.2.1.21 -glucosidase 38 
3.2.1.22 a-galactosidase 10 
3.2.1.24 a-mannosidase 39 
3.2.1.30 B-acetyigiucoeaminidase 7 
3.2.1.31 f-glucuronidase 24 
EA Arylamidase 19 
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Doull, 1954); we must therefore postulate at leas: a 2¢-fold concentration if Barranco’s thesis is to 
remain valid. Specific uptake of certain dyes, drug and other materials by lysosomes is, of course, 
well documented. Whether dapscne undergoes a similar fate remains to be investigated; unless this 
can be demonstrated, an alternative mechanism "ist be sought for the therapeutic effects of this 
compound, 
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INDUCED TOLERANCE IN PHYSICAL URTICARIAS 


Sir, The interesting account of heat urticaria treated by inducing tolerance to heat (Leigh & Ramsay, 
1975) stimulates me to report the following: 

A 62-year-old heating engineer developed a rash at the age of 42 which has persisted ever since. 
When seen in 1975 he was found to have marked dermographism. He stated that a number of his paternal 
relations suffered from the same disability. His father, an Irish farmer, had told him ‘a brush was as 
good for a horse as a feed of oats’. The patient adopted this advice for himself and brushed his trunk and 
limbs before going to bed each night using a hair brush, as he put it ‘a brush for him was as good as 
a pill’, This seems to be an example of factitial urticaria treated by induced tolerance to mechanical 
trauma. 

J.S.PEGUM 
Department of Dermatology, 
The London Hospital, 
Whitechapel, 
London Er 1BB 
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CUTANEOUS PROTOTHECOSIS 


Sir, We should like to report on the progress of a case of human cutaneous protothecosis previously 
recorded in the British Journal of Dermatology (Mars et al., 1971). 

The patient, a black African labourer, presented with cutaneous protothecosis involving the forehead 
and scalp. The lesions had been growing slowly over the course of a year, and Prototheca wickerhamii was 
isolated from them. Initially following treatment with potassium iodide (1 g per day for ro weeks) 
an apparent response with regression of the lesions was noted, although the organisms continued to 
be cultured. 

Following discharge from hospital the patient became lost to follow-up and presented a year later 
with recrudescence and extension of the original lesions. He was in good general health and was unwilling 
to be admitted to hospital, which precluded the use of the more toxic anti-protothecal agents such as 
pentamidine isethionate and amphotericin B. A further course of potassium iodide (1 g per day for 3 
months) was without effect and as the patient still refused in-patient treatment he was given a vitamin 
B preparation (Adamol tablets, 6 tablets daily) as a placebo and urged to continue attendance as an out- 
patient. 

Six months later the lesions had decreased remarkably in size and a year later had cleared completely. 
Another year later (34 years after presentation) there had been no further recurrence. At no time was 
there clinical evidence of vitamin deficiency, 

Therapy in protothecosis has often proved difficult. The first two reported cases (Davies & Wilkinson, 
1967; Klintworth et al., 1968) both proved recalcitrant to a variety of treatments, whereas subsequent 
more localized cases (unconfirmed by culture) responded to surgical excision (Tindall & Fetter, 1971; 
Nosanchick & Greenberg, 1973). A recent case of systemic protothecosis (Cox ez al., 1974) showed a 
deficiency of cell-mediated immunity and responded to treatment with amphotericin B and transfer 
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factor. Our patient showed no evic.ence of defective ce! mediated immunity: lymphocyte transformation 
with phytohaemagglutinin was normal; positive dezyed hypersensitivity. skin tests to tuberculin and to 
a prototheca antigen were elicited At no time was therz clinical evidence of vitamin B deficiency. 

We feel that in our patient the segression of this rare and slowly progressive disease can be regarded 
as spontaneous and may be worthy of record as the firs: such instance. 


Department of Dermatology, M.DOGLIOTTI 
Baragwanath Hospital and Schoo! of Pathology, P.W.MARS 
University of the Witwatersrand, A.R.RABSON 
Johannesburg, J.J .Riprey 


South Africa 
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Book Reviews 


Atopic Dermatitis. G. RAJKA (197°) Vol. 3. in ‘Maier Problems in Dermatology’. London: W.B. 
Saunders. Pp. 165, Illustrated. Price £5.59. 


The basic pathogenesis of atopic dermititis is probably more obscure now than it has seemed for a long 
time. Opinions on the role of the immediate weal type of < leggy have oscillated or vacillated for the past 
50 years; and now so much more is alse known about disturbances in delayed type hypersensitivity and 
about the other numerous non-allergic aspects of the disezse. Professor Rajka’s monograph o the series 
‘Major Problems in Dermatology’) appears et a very gooc. time to bring together a vast amoun: of material 
about the nature of the disease—but net perhaps at a time when the reader can feel that he has all the 
answers therapeutically, The author ha: an unrivalled exser-ence im clinical and fundamental investiga- 
tion of atopic dermatitis, notably his work on the role of at ces: and on the cardinal importance of itching. 
(His well documented account of itchizg in the mouth sl) surprise many.) He stresses that this is a 
monograph on atopic dermatitis which makes it completely different from <« monograph on atopy. It is 
probably the fullest available account, aed discusses all aspects of this multi-factorial disease, except for 
the work on atopy in animals. Obvious sdeniags for researcn are apparent or many pages. The author is 
often prepared to hazard an opinion cn controversial issues atd even when he is not, one can often only 
agree with his silence. The overall result s a work which mestappeal to clinicians and laboratory workers 
alike. 





R.H.CHAMPION 
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Dermatology—Diagnosis and treatment of cutaneous disorders W.D.Stewart, JULIUS 
L.Danto and Stuart MADDIN (1974) Second edition. Saint Louis: The C.V.Mosby Company. 
Pp 537. Price £10.70. 


With rapid changes in many fields of dermatology and several excellent and up-to-date textbooks and 
synopses of dermatology directed mainly to students and general practitioners available, one expects 
major changes in layout and content if a new edition of a book is worth producing. The authors of this 
textbook obviously had this in mind in their new edition when they changed the title of the previous 
edition which was Synopsis of Dermatology. The book has been expanded and nearly every chapter 
contains a section ‘pertinent information’ which usually gives recent, relevant research and new concepts 
in a simple, precise form. A useful innovation is the inclusion of references to standard papers at the 
end of each chapter which remedies an obvious defect in the previous edition. The book is well written 
and a student could read through it with ease. There are one or two photographs which fall below 
standard and contribute little, but with these exceptions the illustrations are well chosen and are of 
excellent quality. The colour plates are all first class and are about the best I have seen in a textbook. 

My main criticisms would be, (a) the price could be considered high for the market it is aimed at 
but is very reasonable in view of the size of the book and standard of the colour plates. (b) There are 
quite a number of small defects, for instance it is surely essential to say more about the medical treatment 
of toxic epidermal necrolysis than that ‘good treatment is necessary’ or to define what is meant by 
‘adequate surgical excision’ for melanoma. In the contact dermatitis section cement is not mentioned 
under ‘most common source’ of sensitization under chrome, and would it normally be common practice 
to patch test with metals ‘as is’ which is recommended in the section on patch testing ? There are quite a 
large number of similar small criticisms of this type which one might make. (c) A few chapters fall below 
the general standard, mainly those on histiocytosis which was unchanged from the previous edition, 
where no clear difference is made between the different types and their different treatment, and porphyria, 
where the different types are well described but the differences in treatment are not clear. 

However, I found it an improved, lively and readable book and would be happy to recommend it to 
medical students and general practitioners who wanted to improve their dermatology. 

D.BuRROWS 


Haut-veranderungen by inneren Krankheiten. I.PastINszky and I.Racz (1974) second edition. 
Berlin: VEB Verlag Volk und Gesundheit. Pp. 1492, illustrated. 


The first edition of this book was published in 1965. The second edition is expanded to two volumes (also 
available in Hungarian). It is the outcome of hard work (no energy crisis here) by the two distinguished 
authors who are from Debrecen and Budapest respectively. The first edition was soon taken up and the 
second will become justly popular especially in the German-speaking dermatological world. It aims ‘to 
present a correlation between cutaneous appearances and physiological and pathological processes in the 
organism’ and is based on over 10,000 listed references selected without national bias from the world 
literature up to 1973. 

The faults of the book may be in the very achievement of the authors in packing so much informa- 
tion into its pages. Perhaps they have not been sufficiently selective and, at times, one cannot see either 
the wood or the trees from lack of use of the chopper. Thus quite a few reported associations between 
skin and other conditions which they describe may be fortuitious. The illustrations are in black and white 
and have been contributed by many colleagues from other centres. A few are not clear. Inevitably, 
rarities are discussed and this means plenty of ponderous, eponymous and Latin labels. 

Presentation, printing, format and weight of the two volumes are excellent. The index is complete and 
accurate. Altogether, the authors and publishers have done a very good job. The work, however, is not 
for the bedside but should serve well for reference on the library shelves. 

M.FEIWEL 
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Review 


Dispersal of skin microorganisms* 


Studies on the dispersal of skin microorganisms can be considered under three headings: investiga- 
tions of the skin surface and of the mechanism of desquamation; hospital or industry based studies 
relating to the importance of dispersal; studies aimed at understanding and controlling dispersal. 


Skin as a source of organisms 

The average human has a skin area of about 1-75 m? divided approximately as follows: legs 18% 
each, trunk 37°, arms 9%, each and head 9°; specialized areas such as the perineum and axillae 
account for less than 271. of the total skin area. The skin scales which compose the surface are about 
30 X 30 x 3~5 um and consequently some rof are needed to complete the skin surface. Females 
have larger scales on average than do males (Plewig, 1970). A complete layer of cells is lost and 
replaced on average about every 4 days (Halprin, 1972; Jansen, Hojyo-Tomoko & Kligman, 1974), 
hence we all disseminate more than 10’ particles of skin every day. Although clearly bathing or 
showering will remove very many scales by mechanical means, Sciple, Riemensnider & Schleyer 
(1967) found that natural walking movements released about 10* scales per minute. Scales are also 
released even when standing naked, presumably because the flakes tend to curl up and become de- 
tached when dried on one side only. They are then carried up in the airstream so elegantly demon- 
strated by Lewis er al. (1969). Unpublished studies have shown that about 10 mg of skin is deposited 
in the clothing in 2 hours. 

Microbial skin colonizers are more numerous in some areas than others, for example the head and 
thorax carry more microbes than the limbs; males are more heavily colonized with aerobes than are 
females, though anaerobes appear to be more equally distributed between the sexes (Table 1). A 
further complicating factor, however, is that the microorganisms are not spread out equally over their 
habitat but live in discrete microcolonies which may be small, of the order of 10° cells, or large, of the 
order of 10° viable cells. These colonies may be relatively far apart on the skin and this accounts for 
the fact that only about 10°% of squames carry viable microorganisms (Noble & Davies, 1965). 

In disease, especially eczema, psoriasis and pityriasis rosea, the skin may be densely colonized by 
Staphylococcus aureus and/or Streptococcus pyogenes. These organisms are then dispersed on skin 
scales and such persons may contaminate their environment with these pathogens (Noble & Davies, 
1965; Selwyn & Chalmers, 1965; Noble, 1971). Any organism found on the skin surface wi'l be dis- 
persed including fluorescent corynebacteria (Somerville-Millar, personal communication), fungi 
(Clayton & Noble, 1963; Noble, Lidwell & Kingston, 1963) and presumably viruses. There is some 
evidence that smaller skin particles may be involved in dispersal by dermatology patients despite the 
large fragments of desquamated skin which are a feature of some skin diseases, though it is not clear 
whether this is a reflection of the disease process or of the greater degree of colonization of the skin. 
Some individuals may be a potent source of organisms, such as the psoriatic anaesthetist recorded by 
Payne (1967) and the eczematous porter (Ayliffe & Collins, 1967). It must be remembered, however, 


* Paper based on that presented at the Nordic Association for Contamination Control, Gothenburg, 2~4 
April 1975. 
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TABLE I. Geometric mean count per square centimetre of skin surface 
in eleven nermal healthy males asd eleven sormal healthy females 























Aerobic Bore Anaerobic flora 
Site Males Females Males Famales 
Forehead 2075 i 8000 13500 
Sternum 2125 z SOOCO 3500 
Subclavicular area 350 18500 2275 
Centre back 450 : 67560 7500 
Shoulder 128 if 1025 1075 
Deltoid area 118 68 “7 127 
Forearm 250 %5 9 13 
Palm 98 RS 33 85 
Lower axilla 500: ga 14 12 
Lumbar area 300 2 178 142 
Periumbilical arca 850 = 55 80 
Thigh upper front 325 ZAC 9 35 
Thigh lower front 350 67 14 16 
Thigh back 325 &2 4 5 
Shin 190 KE 7 8 
Calf 173 20 2 5 
Dorsum of foot So raz 3 10 
Sole 22750 B75 10 4 





Based om data summarized in Somerville & Murphy (1973). 


that whilst patients with skin disease are frequently importamt sources of pathogenic microorganisms, 
many dispersers have been discovered who have no clinically apparent epidermal abnormality. 

The hair acts as a mechanical sampler of the esvircmment and several studies have recorded the 
propensity of the hair to carry Staph. aureus and ether pathogens (Summers, Lynch & Black, 1965; 
Black, 1966; Noble, 1966; Black, Bannerman & Black. 1974. Opinion is divided as to the role of the 
hair in dispersal. 


Definition of a ‘disperser’ 
In a study of dispersal in hospital wards Noble 192) defined as a disperser of Staph. aureus a patient 
who contributed more than o-2 Stapk. aureus particles per cubic foot (6/m 4) to the air of a ward 
housing many patients. Since the mean air-ccunt ef all organisms was of the order of 27 viable 
particles per cubic foot (800/m*), this figure was equivalent to about 1°% of the total flora. Noble & 
Davies (1965) later adopted a less stringent defiekier requiring a ‘disperser of Sraph. aureus’ to 
disseminate this organism as more than 1°, of his total fora whilst undressing in a cubicle of about 100 
cubic foot (2-8 mi) capacity. Bethune er al. (1965. defined as a disperser of Staph. aureus one who 
disseminated more than 10 Stap4. aureus particles me the ap of a 100 cubic foot chamber during 
exercise; Blowers, Hill & Howell (1973) later ameadec this to 4 Steph. aureus partides/m*. This is 
clearly of the same order as the definition proposed by Noble & Davies. 

Dispersal is, of course, a very variable event. Ever. in studies of the normal flora, where presence or 
absence of a specific organism dees not influence $e result, the standard deviation ef the mean air 


count during undressing is of the order of soi (Tabie 2). 
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TABLE 2. Dispersal of organisms by various individuals. Throughout 
each investigations each individual used the same hygienic regimen 
arc es eg 





Mean 
air count 
No. of during S.D. as °% 

Individual Sex samples undressing S.D. of mean 

I F 9 825 216 26 

2 F 6 669 240 36 

3 F 7 998 375 38 

4 F 6 886 340 38 

5 M 10 657 270 4I 

6 F 10 2315 1050 45 

7 M 20 1320 645 49 

8 F 9 847 450 53 

9 F 9 1720 955 56 
I0 M 6 1316 830 63 
Ir M 7 582 535 92 


EEN 
Based on material summarized in Wilson (1970). 


Dispersal as a hazard 

Early studies of dispersal include those of deForest & Kerr (1945) who reported a case of eczema as a 
source of streptococci; Loosli and his colleagues (1950) who identified ‘skin dispersers’ as sources of 
streptococci in wards for neonates; and those of Hare and his co-workers who firmly implicated 
patients with eczema and mycosis fungoides as potent sources of airborne microorganisms (Hare & 
Ridley, 1958; Hare & Cooke, 1961). Duguid & Wallace (1948) had already identified dust from clothing 
as a means by which organisms became airborne and distributed about the environment. 

Studies of staphylococcal cross-infection in hospital wards gave a boost to studies of dispersal and 
acquisition. Staph. aureus was shown to be spread round hospital wards, appearing in the noses and 
less frequently in the lesions of surgical patients (Williams et al., 1962; Noble, 1962). Debate on the 
nature of the ‘fibre nuclei’ believed to be responsible for dissemination from bedclothes led to the 
rediscovery of skin scales as the raft on which microorganisms became airborne (Davies & Noble, 
1962). A raft of some nature was predictable from the aerodynamic behaviour of the particles. 
Although on average only 4 viable Staph. aureus cells appeared to make up each airborne particle 
(Lidwell, Noble & Dolphin, 1959) the particles were shown to be about 14 um in equivalent diameter ; 
a particle big enough to be composed of some hundreds of cocci (Noble, Lidwell & Kingston, 1963). It 
should perhaps be emphasized that, for reasons of mathematical convenience, airborne particles are 
best considered as spheres having unit density. Thus on average the 30 x 30 x 3-5 um flakes behave in 
the same fashion as spheres of 14 um diameter. 

Although the mean is around 14 um equivalent diameter there is a considerable range in size of the 
individual particles. Table 3 shows the range in sizes derived from data summarized in Noble & 
Davies (1965). The range is broadly comparable with that reported by Clayton & Noble (1963) for 
particles bearing fungi obtained during examination of patients in a mycology clinic. The median 
diameters are greater than those obtained for skin scales alone (8 um, Davies & Noble, 1962); this is 
presumably a reflection of the greater chance that larger particles will bear bacteria. May & Pomeroy 
(1973) published size distribution data which showed that 45% of particles from males and 28° of 


particles from females were too large to remain airborne (over 60 um equivalent diameter). When air- 
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TABLE 3. Size distribution. of airborne particke i» Gispersal experiments based on data sum- 
merized in Nobis & Davies (1965) 














Normal deri Staph. aureus 
Normal = Normal Adds infant Adult Infant 
adult adult EE eczema surgical eczema 
Population males females patients patients patients 
No. of 12 12 23 8 3 8 
individuals 
Total colony 75644 16745 Ecke? 28940 10048 18213 
forming units 
contributing 
Cumulative "7. 
of particles greater 
than 18-2 um 43 39 28 30 34 Ir 
9°6 um 79 75 E 36 72 57 
42 um 95 94 34 95 90 86 
Median equivalent Se ré f 14 LS 11 


diameter (um) 





borne particles only were considered, about 231. were aver 20 um and 11°% less than 5 um, values 
equivalent to those shown in Table 3. 

That these airborne particles were in fact skin sc kr was necessari_y an inference for there is no 
specific stain for keratin; yet the particles were composed of protein and contained some fat, they 
bore human blood group substances (demonstrated v Zar Coombs’ technique (Coombs, Bedford & 
Rouillard, 1956)), they carried human skin organisms and fimally they /coked like skin scales (Davies & 
Noble, 1962). Little else could be imagined which woa.d-& these criteria. The way was then open for 
studies on methods of preventing dispersal, The principal Enes of attacx were the use of antibacterial 
agents and of squame-proof clothing. 


Dispersal from hair. Dineen & Drusin (1973) reportec that dispersal of Staph. aureus from the scalp 
of two individuals in an operating theatre resulted in sest-eperative wound infection. One of the two 
individuals had frank scalp lesions which drained pus pricr t the epidemic of infection. A more subtle 
hazard is presented by the fashion for wearing beards ard les stimulated much editorial comment but 
little investigation. Barbeito, Mathews & Taylor (1967) foand that nuzzling into an infected beard 
could transmit infection to guinea-pigs. However, Dr 4.4¢.M.Huysmans-Evers (personal communica- 
tion) has found that thirteen individuals of a total of eigazfeur carried Staph. aureus on the beard and 
that seven of these thirteen dispersed this organism arc were thus a pocential hazard. 









Reduction of dispersal. Antibacterial agents such a: hexachlerophane and trichlorocarbanilide 
(TCC) when used regularly in a soap formulation haves statistically significant effect in reducing the 
skin flora (Solberg, 1965; Speers et ai., 1966; Wilson, +72). There has, however, been a move away 
from the use of these compounds fellewing the reports.cf brain damage resulting from absorption of 
hexachlorophane. Antibiotic treatment ef carrier sites alse-recaices the dispersal of pathogens (Varga & 
White, 1961; Solberg, 1965). Redesign cf clothing has se<n pursued with more vigour. Normal 
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fabrics have very large pores between the woven threads and these pores permit the easy passage of 
skin scales. ‘Ventile’ fabric, however, has a very close weave which does not permit the passage of 
scales and so reduces dispersal. Redesign of operating theatre clothing itself, with less loose openings, 
also reduces the bacterial load disseminated during operations (Bernard er al., 1965; Bethune er al., 
1965; Charnley & Eftekhar, 1969). 

It is clear from the work of May & Pomeroy (1973), Hill, Howell & Blowers (1974) and Mitchell & 
Gamble (1974) that clothing that specifically occludes the perineum significantly reduces dispersal. 
Yet, as Ayliffe, Babb & Collins (1974) pointed out, this is of value only when the perineum is the 
prime source of organisms. Where nasal carriers are concerned (White, 1961; Solberg, 1965) occlusive 
clothing is of little value and Ayliffe and his colleagues suggested that it be reserved for high risk 
operations, such as hip replacement (Charnley, 1973). 

The hazard in dispersal of Staph. aureus or any other potential pathogen lies in the chance that the 
organism will find its way into an otherwise sterile field. In industry Sykes (1970) has pointed out that 
a room can be designed and maintained ‘virtually sterile’ until it is occupied by humans; such condi- 
tions are required for sterile filling of injectable materials. Favero et al. (1966) have reported essentially 
similar studies whilst Behagel & Berg ( 1973) reported on the difficulty of maintaining staphylococcal 
cultures free from the risk of contamination by phage derived from strains carried by personnel. In a 
hospital situation the gravest risk is in the operating theatre (Payne, 1967; Ayliffe & Collins, 1967; 
Charnley, 1973), but there is also a general risk in the excessive dispersal of organisms into the air of 
wards (Hamburger, Green & Hamburger, 1945; Noble, 1962; Schaffner et al., 1969). In operating 
theatre outbreaks it is fairly easy to document and ascribe infection to one individual; in the instance 
quoted by Payne (1967) there were four deaths amongst the thirty-three patients involved and the 
source was an anaesthetist with psoriasis. It is less easy to be specific in ward outbreaks though Lid- 
well & Brock (1973) have demonstrated the relationship between dispersal and nasal acquisition. 


Intrinsic interest in dispersal 
Although in total the process of dispersal is clearly a mechanical one, there have been a number of 
curious facets which created an interest in dispersal as a research topic. 

In the studies carried out by Shooter and Blowers and their colleagues it was found that, following 
showerbathing, there was often an increase in the dispersal of non-pathogenic organisms, despite the 
fact that showering clearly removed thousands of organisms from the skin. This may best be ex- 
plained by reference to the microcolonies of bacteria on the skin surface. During washing, many of the 
bacteria in the colonies are removed mechanically but others are spread out over the skin surface thus 
contaminating more scales than previously. Sebum is also removed during washing which may leave 
the skin temporarily more susceptible to desiccation so that scales may dry, curl up and become free 
more readily than when sebum is abundant. After a short period—as little as 2 hours—the skin 
returns to normal. This is illustrated in the work of Holt (1971) who found that the average micro- 
colony size decreased following washing or bathing, as did the count of total bacteria, but that tem- 
porarily the contact count, which measures the number of independent viable units, increased. This 
increase in dispersal of normal flora following showering led to suggestions that surgeons abandon the 
traditional shower before operation, despite the demonstration by Cleton, van der Mark & van Toorn 
(1968) that contaminant pathogenic organisms, which would include those acquired during ward 
rounds, etc. are all removed by the shower. 

Another curious observation was that normal healthy males dispersed more than did females, 
especially when clad in ‘street’ clothing. The sex difference was reduced when the same clothing or no 
clothing was worn but it persisted (Table 4). Although Noble & Davies (1965) could not ascribe 
differences in dispersal to differences in size between males and females, a re-examination of their 


482 Reve: 


TABLE 4. Sex ratio of total flora dispersal under differentaiegree ef clothing. All air samples in a cubicle 
EE 





Method of 
measuring No. of ha. of Ratio 
dispersal Clothing, sampkes iacividuals male/female Authors 
Undressing Street 42 42 A3 L ` Noble & Davies (1965) 
Cotton pyjamas 42 A3 CAT 
Walking on spot Street 46 Le 33 
Nil before shower 20 ro 2-0 Speers et al. (1965) 
Nil after shower 46 H: r8 
Exercise Street 10 10 47\ Doig (1972) 
Swim suit 10 iG rof 
Exercise, rub Street 28 28 r 
skin or clothing Nil 28 28 oy Magik Fomieay (1973) 
Exercise Street 16 Q A Ballard & Lidavell 
Nil 16 G 49 (personal cormmunication) 
Undressing Street $4 g ER Wilson (personal communi- 
cation) 
Undressing Street 72 T2 36 Noble, et al. 


(in preparation) 
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data in the light of Plewig’s (1970) report that females have larger sceles than males is interesting. It 
can be calculated that, on the basis of differences ir squame size, males ought to disperse about 1:25 
times as many squames as do females. The skin areas of the people studied by Noble & Davies were 
available and, since the males were en average larger, 2 further factor of 1:16 might be added. Males 
ought then to disperse 1-45 times as many scales as de females; the sex ratio for dispersal of scales found 
by Noble & Davies was 1-34. There is, however, a farther factor to be taken into account when we 
discuss dispersal of bacteria. It is that males are more heavily colonized with bacteria than are females 
(Table 1). In a study of surgical personnel (Noble er vi in preparation) it was found that, although 
males dispersed about 3-5 times as many bacteria = do femeles, the sex difference disappeared if 
allowance was made for the denser colonization of males. 

Perhaps more striking is the observation that very few healthy young women disperse Staph. 
aureus, The most extensive studies have been those 2f Hull, Howell & Blowers (1974) who have de- 
tected forty-five dispersers of Srap2. aureus amongs: 35¢ men but only eight amongst 613 women. It 
seemed possible that this was under hormonal infiuence but examiration of 100 post-menopausal 
women has also failed to reveal more than five dispexsers (Mitchell & Gamble, 1974). 

Others, however (Solberg, 1965 ; Oud, 1969; Solt=rg, Bruun & Boe. 1972), have fouad female dis- 
persers of Staph. aureus though they are much less active tham males. On a rank order basis males 
significantly outrank females. This male predominarce does net extend to patients, however; studies 
on airborne staphylococci have failed to reveal differsnoes between males and females in the degree 
of dissemination in hospital wards (Lidwell & Brock. 1973). Some studies help to throw light on this 
phenomenon. The classic work of Solberg (1965) shcwed that the degree of dispersal of Staph. aureus 
was directly related to the degree of contamination oF the-sxin with this organism. Blowers’ investiga- 
tions had previously shown that, in experiments where persons in opereting theatre clothing exercised 
in a cubicle, dispersal was mainly from below the waist. Recent sud es in the Netherlands (Noble 
et al., in preparation) showed that, im experiments in «which undressing was the means of dispersal, the 
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correlation (analysed by a forward stepwise regression analysis) between dispersal and body site was 
most significant for the abdomen and thighs in males and for the shin in the females (perhaps due to 
the ‘cheese-grater’ effect of tights and stockings described by Mitchell & Gamble, 1974). If this 
difference is found to be true for studies of exercising rather than undressing, the predominance of 
males in dispersing Staph. aureus might be ascribed simply to greater contamination of the thighs than 
the shins with perineal organisms. 

There is still much that remains to be discovered in relation to dispersal. W hy are males more 
heavily colonized with skin bacteria than are females ? Why do some individuals without skin disease 
carry Staph. aureus on the skin for short—or long—periods ? Can differences in clothing account for 
differences in dispersal pattern, and finally can dispersal of potential pathogens be prevented without 
recourse to hot, perhaps uncomfortable, operating theatre clothing and without the application of 
apparently harmful skin degerming compounds ? 


Department of Bacteriology, W.C.NoOBLE 
St John’s Hospital for Diseases 

of the Skin, 

Homerton Grove, 

London Po 6BX 
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University sf Munich 





The VIIIth Postgraduate Course in Practical © srmatolegy and Venereology, organized by the 
Department of Dermatology, University of ich im co-operation with the ‘Verband der 
Niedergelassenen Dermatologen Deutschlands e. 0, will be held in Munich from 26 to 30 July 1976. 
The official language is German. There will be 2o simultaneous translations. 

The main themes include: (1) Dermatoses in childhood: (2) Treatment nodalities for basal cell 
carcinoma, squamous cell carinoma and keratoacamthoma: (3) Diagnosis of allergies; (4) Proctology ; 
(5) Immune-dermatoses; (6) From symptoms tc diagnosix’; (7) Acne; (8) Treatment; (9) Venereal 
disease. 

Chairman: Professor ©. Braur-Falco. Information requests to Professor S. Marghescu, 
Dermatologische Universitétsklimik München, -S000 Miinchen 2, Frauenlobstrasse 9, West 
Germany. 


International Society cf Paediatric Dermatology 


The International Society of Paediatric Dermatology has beer. formed recently by a group of 
Dermatologists and Paediatricians. Those interested to become members of the Society can be either 
Paediatricians or Dermatologists, oz both. Officars of the Seciety are: Dr Ramon Ruiz-Maldonado, 
President; Dr Lawrence Solomon, Secretary; acd Dr Celeman Jacobson, Treasurer. 

For further information write to: L. Solomon, M.D. P.C. Box 6998, Chicago, Ill.60680. 
U.S.A. 
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In the eight years that have passe 
the fourth edition so much new i tion has become 
available on nearly every major desmatcsis that "De 
book had to be entirely rewritten. The greatest changes 
were required in the description oa the lymphomas 
because they have been reclassified in een years. 
Many changes have been made alse in the description of 
the bullous dermatoses and of the metabolic diseases. 
especially of amyloidosis, colloid milium. byalinosis 
cutis et mucosae, and porphyria. Also the dvision of 
malignant melanoma in situ into two types with diferent 
prognosis has been given due consideraticn 
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More than 20 ciseases not mentioned in the fourth 
eeition ere described in this edition. Some of them are 
ewly r rized entities, such as disseminated super- 

i porokeratosis, perforating folliculitis, 
reactive perforating collagenosis, angiolymphoid hyper- 
masa with cosinephilia, infantile digital fibromatosis, 
tzichilemmoma, eng malignant eccrine poroma. Also 
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cisease}, Tangier disease, lipogranulomatosis (Farber's 
cisease), aad genzrelized eruptive histiocytoma. 
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The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the 
pathology of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of 
the dermatologist in clinical practice. However, the rapid development, during the past twenty years, of research 
on the physiology and experimental pathology of the skin has been reflected in the contents of the Journal, which 
now provides a vehicle for the publication of both experimental and clinical research and serves equally the 
laboratory worker and the clinician. To bridge the gap between laboratory and clinic the Journal publishes each 
month a signed editorial reviewing, primarily for the benefit of the clinician, advances in some field of laboratory 
research, and also reviews of recent advances in such aspects of dermatology as contact dermatitis, therapeutics and 
drug reactions. Other regular features include book reviews, correspondence and society proceedings. The 
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Illustrations should be referred to in the text as ‘Figs.’, and be given Arabic numbers, and should be marked on 
the back with the name(s) of the author(s) and the title of the paper. Where there is any possible doubt as to the 
orientation of an illustration, the top should be marked with an arrow. Each figure should bear a reference number 
corresponding to a similar number in the text. Photographs and photomicrographs should be unmounted glossy 
prints and should not be retouched. Colour illustrations will be accepted when found necessary by the Editor, 
although the author will be expected to bear the cost. Diagrams should be on separate sheets; they should be 
drawn with black Indian ink on white paper or feint-ruled graph paper and should be about twice the size of the 
final reproduction. Lines should be of sufficient thickness to stand reduction. Each illustration should be accom- 
panied by a legend clearly describing it; these legends should be grouped on a separate sheet of paper. 
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SUMMARY 


Antibiotic-producing bacteria were present on the healthy intact skin of 77 of 340 people but pre- 
dominated in only 38-9°% of these. In contrast, antibiotic-producers which occurred in the lesions of 
$1 out of 263 dermatological patients predominated in 78-4%,. The presence of inhibitory commensals 
in skin lesions was associated with a significantly low incidence of secondary infection both on ad- 
mission and during hospital stay; there was, however, a small excess of Gram-negative infections on 
admission in skin lesions containing antibiotic producers. Among ninety surgical patients, also, the 
presence of inhibitory skin bacteria was associated with a relatively low rate of wound colonization by 
pathogenic bacteria. 
The ecological implications and practical applications of the findings are discussed. 


In contrast to the modern enthusiasm for studying and administering antibiotic extracts, natural 
antibiosis in man has been almost completely ignored. The recent finding that antibiotic-~producing 
commensals are present on the normal skin of over 20%, of people (Selwyn & Ellis, 1972) raises the 
question of the possible value of such bacteria to their human hosts. An answer has been sought by 
determining the incidence of secondary infection in the dermatological lesions or surgical wounds of 
patients with and without such organisms. In addition, the ability of antibiotic producers to pre- 
dominate over other bacteria on normal skin was also studied. 


MATERIALS AND METHODS 


Patients and normal subjects 
The dermatological patients were in two groups: a retrospective series involving freeze-dried cultures 
from 233 patients originally described in a study of bacterial dispersal in hospital ( Selwyn & Chalmers, 
1965), and a further series of thirty recent in-patients. A typical skin lesion was swabbed in each case 
immediately after admission and before discharge. In the smaller series an apparently healthy skin 
area was also examined on these occasions, 

The surgical series consisted of ninety patients undergoing planned o 
breast. Swabs moistened in Triton X-100 were vigorously rubbed ouer cb 





ti6fis-on the abdomen or 
he operation site immediately 
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before skin disinfection and incision. Swabs of the suture line were taken on the 7th post-operative 
day (and also earlier if sepsis was suspected). 

The healthy skin flora of seventy medical studens and 180 members of the hospital and laboratory 
staff was also studied to determine the relative predominance of antagonistic commensals. 





Bacteriology 

All swabs were cultured on nutrient agar containiag o-5°,, Tween Zo and 0-5", glucose at pH 6:5. 
Cultures were incubated aerobically at 33 C for at easi 48 h unless spreading growth was noted after 
18 h. 

Representative strains of skin bacteria (including’st sred freeze-dried cultures from the retrospective 
series) were tested for inhibitory activity against iscicator micrococci and against diphtheroid bacilli 
by means of the direct antagonism procedure described previously (Selwyn & Ellis, 1972). The 
freeze-dried strains appeared unharmed by their ong storage. Only those organisms that produced 
clear inhibition zones extending at least 2 mm beyoud ‘he edge of the antagonistic colony are described 
as ‘antibiotic producers’. These strains produced considerably wider zones in the deferred antagonism 
test, using a similar technique to that of bacteriocine typing. 

All prevalent strains of Microceccaceae and dipl he-aids were identified by the methods of Baird- 
Parker (1965) and Evans (1968) respectively. 






RES. LTS 

Normal skin 

Commensals producing significant inhibition zones were present in fifty-six of the 250 students and 
staff, and in twenty-one of the ninety surgical pat pi, pre-operatively (226%, overall). As judged by 
the proportions of the different colony types in >rimary cultures, antibiotic-producers were truly 
predominant in only thirty of the seventy-sever positive cases (339°). Screening tests on sub- 
cultures were not always necessary for the detection of bacteria with inhibitory activity (Fig. 1). 
Resistance to the action of inhibitory organisms zz uncommon in the accompanying flora. 








FIGURE 1. Primary culture of a skin swab shewing inhibitory zones around a minority member 
of the flora (Micrococeus type 3). 


Natural antibiosis as defence against infection 489 


Dermatological lesions 


On admission, antibiotic producers and potential pathogens were cultured from skin lesions as shown 
in Table 1. The presence of inhibitory commensals was associated with a relatively low rate of 


TABLE 1. Inhibitory bacteria and infection in skin lesions on admission 
beem 


Patients with inhibitors Patients without inhibitors 








Group Total in group Total no. No. infected* Total No. infected* 





I 233 42 8 (5) EH 76 (6) 
I 30 9 o (0) 21 8 (0) 
Sum totals 263 Sit 8 (eil 212 84 (6) 


ne Á 
* Predominant Gram-negative cultures in parentheses. 
+ Inverse correlation of inhibitors and all pathogenic cultures: z? = 9.33; P = 0-002. 
} Association between inhibitors in eight infected patients and Gram-negative cultures in 
five, compared with Gram-negative cultures in six out of eighty-four infections without 
inhibitors: z? = 16-33; P = o-oor. 
Association between inhibitors in all fifty-one patients and Gram-negative cultures in five, 
compared with Gram-negative cultures in six out of 212 without inhibitors: Z? = 340; 
P = 004. 


secondary infection. However, the apparently protective effect of antibiotic producers was even more 
impressive in relation to infection by pathogens after hospital admission (Table 2). But protection did 
not extend to Gram-negative infections; indeed their incidence (99%) was somewhat higher in 
lesions possessing inhibitory organisms than in the absence of inhibitors (2:8% on admission and 
61%, subsequently). 

Antibiotic producers when present in lesions were the predominant members of the flora in most 
cases, especially in eczema lesions and varicose ulcers (Table 3). Inhibitors were less often predominant 
in psoriasis. The normal areas of skin tested in group II yielded inhibitory commensals that were 
predominant in only four of nine patients, as compared with seven of nine corresponding skin lesions. 


TABLE 2. Inhibitory bacteria in skin lesions on admission and hospital-acquired infection 
ee 








Patients with inhibitors Patients without inhibitors 
Group Total in group Total no. Hospital Total no. Hospital 
infections* infections* 
I 233 42 6 (4) 191 103 (11) 
Il 30 9 1 (1) 21 9 (3) 
Sum totals 263 sit 7 Leit 212 112 (14) 


ke 
* Predominant Gram-negative cultures in parentheses. 
+ Inverse correlation of inhibitors and all pathogenic cultures; y? = 27-33; P<o-oor. 
į Association between inhibitors in infected patients and Gram-negative cultures: 
X? = 13°86; P<o-oor, 
Association between inhibitors in all patients and Gram-negative cultures: 7? = 0°63; 
P = 0-§5 (i.e. not significant). 
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Infections present on admission and acquired in hospital were mainly sub-clinical and chiefly 
involved Staphylococcus aureus, as previously described (Selwyn & Chalmers, 1965). In group I, three 
bacteriophage types of Staph. aurzus, two bactermeine types of Pseudomonas aeruginosa and a small 
number of strains of Proteus mirabilis accounted for most of the hospital infection. 


TABLE 3. Inhibitory bacteria and hospital infection in various skin diseases 











Diagnostic group No. Inhibiters Hospital infections in lesions 
present on —— m 
edmissicn * With inhibaers Without inhibitors 

Eczema g8 27 (248 2 46 
Psoriasis ot 14 (8) 4 25 
Varicose ulcer 23 6 (5) I 19 
Besnier’s prurigo 12 © — 5 
Acne H o — I 
Drug eruptions 5 o — o 
Mycosis fungoides 4 1 (1) o 3 
Pityriasis rosea 4 o — 2 
(Other conditions} 18 2 (2) If 
Sum totals 263 51 LACH 7 1i2 





* No. of positive primary cultures with predominant inhibitors in parentheses. 


Surgical wounds 

Colonization of the suture line by potential pathogens occurred in two of the twenty-one patients who 
yielded inhibitors on admission, and in nineteen of tie sixty-nine patients who did not possess such 
bacteria. The difference was, however, of ‘no statistical significance’, in contrast to that in the der- 
matological patients (ie 2-00, P = 0-16). Only three clinical wound infections occurred. These 
were in patients without inhibitory bacteria; two were due to Staph. aureus and one to a coliform. Of 
the remaining eighteen cases of colonization by pathogens, Staph. aureus accounted for eleven and 
Gram-negative bacilli for seven one being in a patient with inhibitory bacteria). 

A strain of Staph. aureus that was prevalent in one of the surgical wards during part of the study 
was resistant to methicillin (mic roo ugiml)} fusidic acid (mic 10 g/ml) and gentamicin (mic 10 
ug/ml), as well as to erythromycm, tetracycline, chioramphenicol and lincomycin. This organism was 
nevertheless highly sensitive to antibiotics produced by typical commensal cocci (Fig. 2). 

Wounds were also cultured oa the third day m twenty patients. Ten of these were suspected of 
having early wound infection, and ten others were tested at random. Five out of six patients who had 
inhibitory bacteria on admission yielded predommnant cultures of these organisms post-operatively, 
compared with two of the six at the time of admission. Staph. aureus was prevalent in eight wounds, 
two of which became clinically infected; Gram-negative bacilli were predominant in three wounds, 
one of which became clinically infected. None of the eleven patients who were colonized by potential 
pathogens had inhibitory commensals on admission. 

In all, 139 strains of inhibitory organisms were isclated from the dermatological and surgical patients 
and from the healthy subjects. All these strains belonged to the Micrococcaceae; seventy-two were 
assigned to the Staphylococcus genus and the remaining sixty-seven to the Micrococcus genus. Eleven 
individuals yielded two different mhibitory strains 
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FIGURE 2. Sensitivity of a prevalent Staph, aureus strain on 5%, salt agar to direct antagonism (1) 
and deferred antagonism (‘S6’ and “40°) by commensals; resistance seen to methicillin (2), erythro- 
mycin (3), lincomycin (4), tetracycline (5), fusidic acid (6), neomycin (7), chloramphenicol (8), 
gentamicin (9), and benzylpenicillin (10). The discs contained 10 ug of each antibiotic except for 
benzylpenicillin (1-5 units), chloramphenicol (25 yg) and lincomycin (2 jg). 


DISCUSSION 


On healthy intact skin, commensals seem to derive no appreciable benefit from their ability to produce 
antibiotics. If they did have an ecological advantage over other commensals on normal skin they would 
have become predominant in all cases where resistant bacteria were not also present, instead of in less 
than half of the cases. Moreover, inhibitory strains would presumably have colonized everyone by 
now, rather than merely one-fifth of the population. 

Healthy skin must undoubtedly provide very poor opportunities for bacteria to exploit their 
antagonistic abilities. In this relatively dry environment the diffusion of small amounts of antibiotic is 
probably minimal, especially in a mixed bacterial population that is comparatively sparse, scattered 
and multiplying at a very low rate. In these conditions antibiotic-producing organisms may even be 
under a relative disadvantage, due perhaps to a degree of auto-inhibition. Certainly, when antibiotic- 
producing skin commensals are grown in vitro in the presence of purified samples of their antibiotic, a 
moderate degree of inhibition takes place (unpublished observations). 

In the analogous ecosystem of the soil, members of the Streptomyces group—despite their extra- 
ordinary capabilities as producers of broad-spectrum antibiotics—have fortunately not replaced the 
numerous micro-organisms involved in the nitrogen cycle and other vitally important natural 


492 S. Shion 


processes (Gray & Williams, 1¢71). Indeed, the meidence of significant antibiotic production in 
Streptomyces spp. from different soil samples is 2c", “Waksman, 1945), which is remarkably similar 
to the percentage of positive skin cultures. 

If the skin is diseased or damaged, inhibitory ccmmensals then seem able to exploit their antago- 
nistic abilities. They were predominant when in skin lesions, notably in eczema and varicose ulcer- 
ation; and their presence in dermatological patiente was associated with an impressive reduction in the 
incidence of secondary infection, both befcre adm_ssion and in hospital. Many kinds of skin lesions 
provide very favourable conditions for becterial multiplication (Selwyn & Chalmers, 1965). Pre- 
sumably antagonistic activity is promoted by the denser bacterial population together with increased 
moisture and other factors in lesions that favour the production and diffusion of antibiotics. 

In healing surgical wounds at the 7th post-operztive day conditions were evidently less favourable 
for antibiotic-producing organisms than in skin lesiens. Although the presence of inhibitory com- 
mensals seemed to afford some protectior against colonisation by pathogens, many more surgical 
patients must be studied to increase the statistzcal significance of such results. However, in the 
immediate post-operative phase the wounc more closely resembles severe eczema or ulceration, with 
transudation of tissue fluids and serum, and increased susceptibility to infection. At this stage 
inhibitory bacteria predominate more readi y and chowld provide a valuable defence. Future studies on 
surgical patients should therefore concentrate on this crucial period. 

The possibility that antibiotic producers encoarage Gram-negative infection is of great interest. 
Skin lesions on admission certainly showed a smefl but significant excess of Gram-negative coloniza- 
tions in the presence of antibiotic producers. Indeed, the wide range over which these antibiotics act 
in mixed cultures notably excluces the Entzrobacterraceae znd Pseudomonas groups (Selwyn & Ellis, 
1972), though the purified antibiotics show some ectivity against those organisms (Selwyn & Sethna, 
in preparation). In this respect antibiotics from skim commensals resemble an agent such as hexa- 
chlorophane which has been held responsible for encouraging Gram-negative hospital infections 
(Forfar et al., 1968). There is, however, an essential difference between natural antibiosis and the use 
of any agent that acts selectively on Gram-positrv: bactersa. The antibiotic-producing commensals 
remain prevalent on the skin, whereas selective agents suppress the entire accessible normal flora, so 
creating a potentially dangerous ecologica! disturbance. The risks of overgrowth by Gram-negative 
bacilli (or even fungi) are therefwre theoretically far greater with a selective anti-bacterial agent than 
with naturally-occurring inhibitory bacteria. Certamly, there was no significant excess of Gram- 
negative infections among dermatological patients who possessed inhibitory bacteria while in hospital, 
despite very heavy environmental contamination with Pseudomonas and Proteus bacilli during the 
main part of the original study period (Sciwyn, #954). 

Confirmation of the apparert defensive value cf antidwotic-producing commensals should be 
sought in early surgical wounds, and cases with skin lacerations, as well as burns, which should 
provide an excellent model for further study. Clearly another approach is the direct investigation of 
the protection against infection afforded oy the artificial colonization of such lesions with suitable 
commensals. Modern work in this field hes usual e myolved-——quite unaccountably—the inoculation 
of the pathogen Staph. aureus, and the most pepular strain used (‘502A’) does not even produce 
demonstrable antibiotic (Anthony & Wannamaker. 1967). By contrast, in an age of increasing ecological 
enlightenment the harnessing of normal skin bacteria for the benefit of their host should prove deeply 
satisfying. Certainly the prelimmary results of ea:mal experiments involving the simultaneous im- 
plantation of Staph. epidermidis and Staph. aureus seem encouraging (Prvjma, Heczka & Wilburg, 1972). 


ACKNOWLEBGMERTS 
I wish to thank Miss Sussan Eftehari, Mr Derek Manscn-Smith and Mrs Sheila Waite for their 


Natural antibiosis as defence against infection 493 


technical assistance at different stages of this work. I am grateful also to Mr David Brown of the 
Computer Centre, Westminster Hospital for statistical advice. Dr Peter Samman, Dr Peter Copeman 
and Professor Harold Ellis kindly allowed access to their patients at all times. Financial support for 
this investigation was provided by the Research Committee, Westminster Hospital and the Peel 
Medical Research Trust. A grant towards expenses was also provided by Glaxo Laboratories Ltd. 


REFERENCES 


ANTHONY, B.F. & WANNAMAKER, L.W., (1967) Bacterial interference in experimental burns. Journal of Experi- 
mental Medicine, 125, 319. 

BAIRD-PARKER, A.C. (1965) The classification of staphylococci and micrococci from world-wide sources. Journal of 
General Microbiology, 38, 363. 

Evans, Nora M. (1968) The classification of aerobic diphtheroids from human skin. British Journal of Dermatology, 
80, 81. 

FORFAR, J.O., Goutp, J.C. & MacCase, A.F. (1968) Effect of hexachlorophane on incidence of staphylococci and 
Gram negative infection in the newborn. Lancet, ii, 177. 

Fraser-Moonig, W. (1971) Struggle against infection. Proceedings of the Royal Society of Medicine, 64, 87. 

Gray, T.R.G. & WILLiaMs, S.T. (1971) In: Soil Micro-organisms, p. 176. Oliver and Boyd, Edinburgh. 

PryyMa, J., Heczxo, P.B. & WILBURG, J. (1972) The effect of staphyloccal antagonism on development of infection 
in experimental animals. Experimental Medical Microbiology, 24, 86. 

SELWYN, S. (1965) The mechanism and prevention of cross-infection in dermatological wards. Journal of Hygiene, 
63, 59. 

SELWYN, S. & CHALMERS, D. (1965) Dispersal of bacteria from skin lesions: a hospital hazard. British Journal of 
Dermatology, 77, 349. 

SELWYN, S. & Ps, H. (1972) Skin bacteria and skin disinfection reconsidered. British Medical Journal, i, 136. 

Waxsman, S.A. (1945) In: Microbial Antagonisms and Antibiotic Substances, p. 110. The Commonwealth Fund, 
New York. 


British Journal of Dermatology (1975) 93, 495. 


Ultrastructural localization and differentiation of 
membrane-bound ATP utilizing enzymes including 
adenyl cyclase in normal and psoriatic epidermis’ 


G.MAHRLE AND C.E.ORFANOS 


Department of Dermatology, University of Cologne, West Germany 


Accepted for publication 21 February 1975 


SUMMARY 


The total membrane-bound ATP hydrolytic activity in human epidermis is due to the activities of at 
least three differently located enzymes, namely Me" * -activated ATPase, phosphomonoesterase and 
adenyl cyclase. 

Cytochemical studies on psoriatic epidermis with various inhibitory and stimulatory substances 
showed reduced activities of ATPase and phosphomonoesterase, and a lack of sensitivity of adenyl 
cyclase to specific stimulators such as isoproterenol and glucagon. Since no differences of basal 
adenyl cyclase activity were observed between normal and psoriatic human skin without stimulation, 
it seems likely that in psoriasis a latent defect of adenyl cyclase may exist, resulting in a deficient 
response of this enzyme to regulatory agents. 

In conclusion, the present study reveals that not a single enzyme but the entire membrane-bound 
nucleotide metabolism is altered in psoriatic keratinocytes, causing a disturbance of the membrane- 
bound energy utilization, similar to findings in proliferating tumour cells. 


In previous investigations we showed by various techniques that in psoriatic keratinocytes alterations 
of the cell surface architecture occur (Orfanos et al., 1973). These studies suggested a loss of contact 
inhibition of growth in psoriasis, as reported in virus transformed and in malignant fibroblasts zm vitro, 
The intervening events between cell surface alterations and intracellular response, however, have 
remained obscure. 

Membrane-bound enzymes are assumed to be involved in the regulation of growth as a mediator 
system; these transform extracellular information and influence intracellular metabolism (Robinson, 
Butcher & Sutherland, 1968; Otten, Johnson & Pastan, 1971). In proliferating psoriatic epidermis, 
changes of the membrane-bound enzymatic activity corresponding to the suggested loss of contact 
inhibition and the increased mitotic rate might therefore be anticipated. Recent cytochemical studies 
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have indeed revealed that the total activity of ATP hydrolytic enzymes is markedly reduced on the 
cell membranes of psoriatic keratinocytes (Mahrle & Orfanos, 1974). 

In the present study we have investigated various membrane-bound ATP utilizing enzymes by 
the application of different substrates, appropriate inhibitors and stimulating agents. These investi- 
gations included an attempt to localize adeny] cyclase activity in normal and psoriatic epidermis. 


MATERIAL ANB METHODS 


Four or six mm punch biopsies were taken ftom untreated psoriatic lesions of four patients and from 
the normal skin of four healthy volunteers ander local anaesthesia with 17. Scandicain. The skin 
specimens were prefixed at 4°C in a fixative solution consisting of 4°, paraformaldehyde, 2-5°% 
glutaraldehyde and oos". CaCl,, buffered with ou mol/l cacodylate buffer at pH 7:2, for 4 h. The 
specimens were cut into I-o mm thick pieces during prefixation, sliced into o-1 mm thick flakes and 
rinsed in cold cacodylate buffer. Incubation was then performed in the following media: 


(1) In a modified Wachstein-Meisel medium for ATP hydrolases as described earlier (Mahrle & 
Orfanos, 1974); for further differentiation the following experiments were carried out: (a) incubation 
in standard medium plus 1 mmol/l ouabair.; (b) incubation in standard medium after substituting 
ATP by 5 mmol/l Na-/i-glycerophosphate, at pH 5 and pH 90; (c) incubation in standard medium 
after substituting ATP by 5 mmol/l AMP, zt pH 7-2. The incubation time was 90 min at 37°C. 

(2) In a medium described by Reik o al. (1970) for cytochemical localization of adenyl cyclase. This 
cytochemical assay is based on the precipitation of a lead pyrephosphate salt following the action of 
adenyl cyclase on ATP: 


wien) 
ATP — + cAMP + PPi 
cyclase 





In this case theophylline was added to inhibit the phosphodiesterase activity and the release of 
phosphate in the reaction sequence: 





phospho- s -nucleotidase adenosine 
cAMP— > s-AMP ————— > + 
diesterase phosphate 


The standard medium contained os mmol/l ATF, zo mmol] theophylline, 4o mmol/l MgSO,, 
and 4°8 mmol/l Pb (NO), in 80 mmol/l Tris-maleate buffer, at pH 7-4. The reaction was carried out 
for 30 min in a water bath at 30°C. 

Additional experiments with this standard medium and under the same conditions were performed 
in presence of (a) 12-5 x 10 * mol/l NaF, (b) 1-4 » 10°” rell glucagon, (c) 4x 107° mol/l I-iso- 
proterenol, and (d) 4x 10° moi’! |-isoproterenol and 1 x 10°“ mol/l propranolol. 

After incubation all tissue flakes were r:nsed in cold cacodylate buffer, fixed in 1% osmic acid 
solution buffered with acetate—Veronal buffer for 1 k at pH 7-2, dehydrated in rising concentrations of 
acetone, and were then embedded in Araldite’. Ultrathin sections were obtained and examined with 
an electron microscope before and after staining with uranyl acetate and lead citrate. 


RESULTS 
(1) ATP hydrolases 
Findings regarding ATP hydrolytic activity of nermal and psoriatic epidermis have been reported 
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FIGURE 1. In normal epidermis the ATPase reaction (5 mmol/l ATP, pH 7:2) is not inhibited by 1 
mmol/l ouabain: (a) on the cell surfaces in the upper epidermis ( x 21,000), (b) on the surface of what 
is probably a melanocyte in the basal epidermal layer ( x 17,500). 
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extensively elsewhere (Mahrle & Orfanos, 1974) aad are limited here to our observations on the 
epidermal cell membranes. In normal epidermis we “ound a strong ATP hydrolytic activity localized 
on the cell membranes and in the intercellular spaces of the stratum granulosum. The activity de- 
creased to the lower layers of the stratum Malpighi: where reaction products faintly marked the cell 
membrane of the keratinocytes. A cistinetly positive reaction was also observed in the basal epidermal 
layer on the cell membranes facing the dermis. 

In psoriatic epidermis a similar reacuon was sees on the cell membranes and in the intercellular 
spaces. However, the dense deposits failed to form a continuous layer and large areas of the cell 
membranes remained unstained. 

The present investigation showed that addition of *#abain to the incubation medium did not produce 
any change in the amount of reactien products on the cell surfaces in either normal or psoriatic epider- 
mis (Fig. 1a, b). 





FIGURE 2. Using 5 mmol | Na-/-glycerophosp rate (pH 5'0) as substrate electron dense reaction 
products are situated in the intercellular spaces o! normal stratum granulosum and intermedium. 
Salt deposits are partly bound to cytoplasmic kerat:nosomes k) and to fragments of keratinosomes 
in the intercellular space (arrows) {x 57,000). 
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FIGURE 3. In the stratum intermedium of psoriatic epidermis the amount of acid phosphomono- 
esterase reaction products is relatively reduced; (a) on the cell membranes ( x 15,200), and (b) 
more sporadically distributed than in normal epidermis ( x 57,000). 
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FIGURE 4. Adeny] cyclase reaction (0:5 mmol | ATP, 2-0 mmol | theophylline) without stimulation 
reveals no reaction preducts on the cell membranes. in the mtercellular spaces (ics), or in the 
pinocytotic vesicles of basal cells (pv) in (a! normal. and (c) in psoriatic epidermis. (b) Isoproterenol 
stimulated adenyl cyclase reaction in normal epiderm:s (compare Fig. 7) is inhibited by ro ~* mol) 
propranolol (Magnification: (a` and (c) = $7,000, b) x 29,000). 
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Using Na-f-glycerophosphate as substrate at pH 5-0 the reaction product was limited to the granular 
layer and to the transitional zone of normal epidermis (Fig. 2). The salt deposits were partly splintery 
shaped or needle-like and were seemingly attached to cytoplasmic keratinosomes and/or fragments of 
keratinosomes in the intercellular space. Some electron-dense deposits were also found in the basal 
layer on the cell membranes facing the dermis. At pH 9-0 no reaction product was seen in the epidermis 
of any specimen. 

In psoriatic epidermis Na-f-glycerophosphate hydrolysis occurred at pH 5-0 on the cell membrane 
and in the intercellular spaces of the entire stratum intermedium and extended into the stratum 
corneum (Fig. 3a, b). There was a broad reaction zone in psoriatic epidermis compared to normal; 
however, the relative amount of lead deposits on the surface of psoriatic keratinocytes was definitely 
reduced. In the basal layer of psoriatic epidermis the cell membranes facing the dermis failed to stain. 
Only faint and intermittent deposits occurred in some areas. At 9-0 pH no reaction products were 
seen, as in the case of normal epidermis. 

When AMP was added as substrate, small deposits were only occasionally present in the inter- 
cellular spaces of the upper epidermis, indicating a low 5 -nucleotidase activity. No significant differ- 
ence was seen between normal and psoriatic epidermis under these conditions. 


(2) Adenyl cyclase 

Normal and psoriatic epidermis incubated in Reik’s medium for adeny! cyclase revealed little or no 
activity under the electron microscope (Fig. 4a, c). Deposits of reaction product were rarely accumu- 
lated on the surface of keratinocytes in the upper cell layers. Addition of NaF to the incubation 
medium had no significant influence on the pattern and the intensity of the reaction. 

In the presence of 1-5 x 107 ’ mol/l glucagon an increase of the amount of reaction products occurred 
on the surface of normal keratinocytes in the upper epidermal cell layers. In addition, we found a 
clearly positive reaction in the lower parts of normal epidermis and in the basal layer, which was not 
seen without glucagon (Figs 5 and 6a-c). The whole procedure was repeated a number of times and 
several tissue blocks were sampled from each experiment for confirmation. In contrast to the ATP 
reaction, the electron dense deposits in the basal layer seemed to be confined mainly to the lateral and 
epidermal aspects of the basal cells, including melanocytes, whereas deposits on the membranes facing 
the derinis were only rarely encountered. 

Incubation with 4 x 107° mol/l /-isoproterenol also produced an increase of the surface-bound and 
the intercellular deposits in normal epidermis (Fig. 7a-c). In some areas the reaction product was 
even found in the intercellular spaces of the lower layers of the stratum corneum. In addition, there 
was an enhancement of the reaction in some regions of the basal epidermal layer, especially at the 
dermal facing membranes. Addition of 1 x 107° mol/l propranolol into the incubation medium clearly 
had an inhibitory effect on isoproterenol stimulation, since little or no reaction product was found in 
the intercellular spaces or elsewhere under these conditions (Fig. 4b). In psoriatic epidermis, on the 
other hand, we were not able to detect any alteration of the intensity and the distribution pattern of 
the reaction product following the addition of glucagon, isoproterenol and/or propranolol to the 
incubation medium. 


COMMENT 


The evidence presented in this study confirms that the total membrane-bound ATP hydrolytic 
activity is significantly reduced in psoriatic epidermis. Although non-enzymatic hydrolysis cannot be 
completely neglected using histochemical lead methods for the demonstration of ATP hydrolases 
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ki, Te 
FIGURE Ss, Glucagon stimulated adeny! cyclase reaction (1-5 = 10 7 mol/l glucagon). Focal deposits 
are seen at the cell surfaces in the deeper layers of normal epidermis. Melanosomes (m) and 
perinuclear space (pns) show nonspecific staining | x 57,000} 
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FIGURE 6. Glucagon stimulated membrane- 


deeper layers, and (a, c) in the basal layer of normal epidermis (Magnification: a and c x 57,000, 
b x 36,000). 


bound adenyl cyclase reaction deposits in (b) the 
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FIGURE 7. Isoproterenol stimulated adenyl cye ese reaction (4 x I0 € mol/l l-isoproterenol) in 
normal epidermis. (a) Stratum intermecium anc cerneum, (b) deeper epidermal layers, (c) der- 


mal-epidermal interface (Magnification: all x 57 009). 
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(Keonig & Vial, 1973), we feel that hydrolases splitting energy-rich bonds of f- and y-phosphate 
residues are responsible for the reaction product under the experimental conditions employed. 

Farquhar & Palade (1966) demonstrated ATPase activity in frog and toad epidermis with the 
same technique. However, Mg* ~-activated membrane-bound ATPase in the skin of these animals 
was found to be insensitive to ouabain, similar to the present data in human skin. For this reason 
further differentiation of epidermal ATP hydrolytic activity was necessary, since a number of enzymes 
including phosphomonoesterases, nucleotidases, pyro- and polyphosphatases are able to hydrolyse 
ATP (Wolff, 1964; Ishikawa & Klingmiiller, 1964). Our present results indicate that AMP hydro- 
lysing enzymes, such as §'-nucleotidase, show a low activity in normal human and in psoriatic epidermis. 
On the other hand, this investigation reveals a strong acid phosphomonvesterase activity in the inter- 
cellular spaces of the granular layer, hydrolysing Na-/-glycerophosphate at pH 5-0, whereas the 
activity of phosphomonoesterase is minimal or absent at pH 9-0. Phosphomonoesterases, therefore, 
may contribute in some degree to the utilization of ATP in the upper layers of human epidermis. 
Admittedly, the activities of different hydrolases overlap at this point (Montagna & Ellis, 1962). 

We have also demonstrated that adenyl cyclase (catalysing cAMP formation) utilizes ATP at the 
cell membranes. Because of the paucity of cytochemical information on this point, we used an ultra- 
structural technique, which has been successfully applied in liver cells, Langerhans islet cells and 
endothelial cells (Reik er al., 1970; Howell & Whitfield, 1972; Wollenberger, Schulze & Krause, 1973). 
However, little or no activity of adenyl cyclase was found in human skin without stimulation, probably 
because adenyl cyclase is less active in epidermal cells than in liver cells (Mier & Urselmann, 1970). 
The addition of fluoride had no stimulatory effect on adenyl cyclase in intact human epidermis and 
may do so only in broken cells (Wright et al., 1973). Nevertheless, using other specific stimulatory 
agents such as glucagon (Mier & Urselmann, 1970) and isoproterenol (Duell et al., 1971) we found 
additional electron-dense deposits at the cell surfaces in the upper layers and, more distinctly, in the 
lower layers of normal epidermis. Since catecholamines stimulate adenyl cyclase activity without 
stimulation of other ATP utilizing enzymes (Katz & Tenenhouse, 1973), this cytochemical reaction 
was considered to be due to adenyl cyclase activity in these regions. Moreover, the inhibitory effect of 
propranolol on the isoproterenol stimulation provided strong evidence supporting this suggestion. 

Summarizing these findings, it seems obvious that the total membrane-bound ATP hydrolytic 
activity in human epidermis is a sum of the activities of at least three different membrane-bound 
enzymes, namely Mg* *-activated ATPase, phosphomonoesterase and adenyl cyclase. The participa- 
tion of each enzyme in ATP utilization differs according to the epidermal level, the Më" *-activated 
ATPase and the glucagon- and isoproterenol-stimulated adenyl cyclase activity being located mainly 
in the upper and lower epidermal layers and the phosphomonoesterase activity being located almost 
exclusively in the granular layer. Accordingly, the decreased total ATP hydrolytic activity in psoriatic 
epidermis may be the result of the reduced activities of Mg* *-activated ATPase and phosphomono- 
esterase and of the lack of sensitivity of adenyl cyclase to specific stimulators. 

Biochemical data on adenyl cyclase activity in psoriasis are contradictory (Hsia et al., 1972; 
Härkönen, Hopsu-Havu & Ray, 1974). The present results confirm and extend the biochemical 
observations of Wright eż al. (1973), who found that in psoriatic plaques the adenyl cyclase was 
unresponsive to NaF and less responsive than normally to adrenaline. In agreement with the data of 
Härkönen ez al. (1974) our findings do not provide any indication of an altered basal activity of adenyl 
cyclase in psoriasis without stimulation. It seems likely, however, that in psoriasis a latent defect of 
the adenyl cyclase exists, resulting in a deficient response of this enzyme to regulatory substances. The 
possible influence and alteration of receptor sites for regulatory agents on the cell surface of psoriatic 
keratinocytes needs further investigation. 

Thus our findings imply that the diminished ATP utilization at the cell membranes in psoriasis is 
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not confined to a possible defect of a single enzyme. Cp the contrary, it seems that the entire membrane- 
bound adenine nucleotide metabolism is altered. Sarce adenine nucleotides are powerful modulators 
of key regulatory enzymes, such a disturbance cf the membrane-bound energy utilization would have a 
major significance in psoriasis. 

Interestingly enough, alterations of the membrane-bound ATP hydrolases and adenyl cyclase 
have been reported in the cells o" some tumours “Sugar, Csuka & T óth, 1968; Agren et al., 1971; 
Emmelot & Bos, 1971; Makman. 1971; Karasaki. :¢72), similar to those in proliferating psoriatic 
epidermis described in this study In both benign and malignant proliferation functional membrane 
defects correspond to the loss of glycocalyx and tz the structural alterations of the cell membranes 
(Burger & Noonan, 1970; Orfanos et al., 1973). In this context it is important to note that lipid and 
protein components of the cell membrane and shear compartmentation influence the activity of 
membrane-bound enzymes (Grisham & Barnett, 1:72; Sood, Sweet & Zull, 1972; Redwood, Gibbes 
& Thompson, 1973; Roelofsen & Van Deenen, #972). Thus an isolated alteration of a membrane 
component may lead to a general functional membrzne defect and to a disturbance of energy utilization 
in the involved tissue. 


ACKNOWL iIDGMENT 


We should like to thank Mrs E.Bedeux and Mrs LS estermann for their valuable technical assistance. 


REFEF NCES 


AGREN, G., PonTEN, J., RONQUIST, Gi. & WESTERMARK, E (3971) Demonstration of an ATPase at the cell surfaces 
of intact normal and neoplastic kuman cells in culture. Journal ef Cell Physiology, 78, 171. 

BURGER, M.M. & Noonan, K.D. (197¢) Restoration of mammal growth by covering of agglutinin sites on tumor cell 
surface, Nature, 228, 512. 

Duet, E.A., VOORHEES, LI, Kuss, W.H. & Hayes, E. (1971) lsoproterenol-sensitive adeny] cyclase in a 
particulate fraction of epidermis. Archives of Aere, 104, 601. 

Emme tot, P. & Bos, L.J. (1971) Acenyl cyclase in pleamz membranes isolated from rat and mouse livers and 
hepatomas, and its hormone sensitivity. Biochimice ei Biophysica Acta, 249, 285. 

FARQUHAR, M.G. & Parane, G.E. (1966) Adenosine triphosphatase localization in amphibian epidermis. Journal 
of Cell Biology, 30, 359. 

GRISHAM, C.M. & BARNETT, R.E. (1972) The interrelatiessbip of membrane and protein structure in the function- 
ing of the (Na* + K*)-activated ATPase. Biochimica ct Biophysica Acta, 266, 613. 

HÄRKÖNEN, M., Hopsu-Havve, V.K. & Rai. K. (1974) Cycle adenosine moncphosphate, adenyl cyclase and cyclic 
nucleotide phosphodiesterase in psorictic epidermes. Acra dermato-venei eologica, $4, 13. 

HOWELL, S.L. & WHITFIELD, M. (1972) Cytochemical lesaiization of adenyl cvclase activity in rat islets of Langer- 
hans. Journal of Histochemistry and Cyiochemmsiry, 29, 873. 

Hsia, S.L., WRIGHT, R., Manpy, S.H. & Hacprin, kA (1972) Adenyl cyclase in norma! and psoriatic skin. 
Journal of Investigative Dermatalogy, 59, 199. 

ISHIKAWA, H & KLINGMÜLLER, G. (1964) Phosphacdarstellung nach Adenosin-triphosphat-Inkubation an 
dendritischen Zellelementen. virchit für klinische wzi experimentelle Dermatologie, 220, 191. 

KARASAKI, S. (1972) Subcellular localization of surface acenosine triphosphatase activity in preneoplastic liver 
parenchyma. Cancer Research, 32, 173. 

Katz, S. & TENENHOUSE, A. (1973) The relation cf adeav! cyclase to the activity of other ATP utilizing enzymes 
and phosphodiesterase in preparations of zat braias mechanism of stimulation of cyclic AMP accumulation 
by adrenaline, ouabain and Mnt +, Britisk Journee of Pharmacy, 48, E6. 

Koenia, CS. & VIAL, J.D. (1973) Acritica. study of the histochemical lead method for localization of Mg-ATPase 
at cell boundaries. Histochemical Journal, 5. 503. 

MAHRLE, G. & ORFANOS, C.E. (1974 Decreased membrane-bound ATP-hydrolytic activity in psoriatic epidermis. 
British Journal of Dermatology, 91, $29. 








Membrane-bound ATP activity in normal and psoriatic epidermis 507 


Maxman, M.H. (1971) Conditions leading to enhanced response to glucagon, epinephrine, or prostaglandins by 
adenylate cyclase of normal and malignant cultured cells. Proceedings of the National Acadamy of Sciences 
USA, 68, 2127. 

Migr, P.D. & URSELMANN, E. (1970) The adenyl cyclase of skin. I. Measurement and properties. British Journal 
of Dermatology, 83, 359. 

MONTAGNA, W. & ELLIS, R.A. (1962) Histochemistry of enzymes in the skin. In: Handbuch der Histochemie (Ed. 
by W. Graumann and K. Neumann), p. 39. Fischer, Stuttgart. 

Orranos, C.E., ScHAUMBURG-LEvER, G., MAHRLE, G. & Lever, W.F. (1973) Alterations of cell surfaces as a 
pathogenetic factor in psoriasis. Possible loss of contact inhibition of growth. Archives of Dermatology, 107, 38. 

OTTEN, J., JOHNSON, G.S. & Pasta, I. (1971) Cyclic AMP levels in fibroblasts: Relationship to growth rate and 
contact inhibition of growth. Biochemical and Biophysical Research Communications, 44, 1192. 

Repwoop, W.R., GIBBES, D.C. & THOMPSON, T.E. (1973) Interaction of a solubilized membrane ATPase with 
lipid bi-layer membranes. Biochimica et Biophysica Acta, 31, 10. 

Be, L., PETZOLD, G.L., HIGGINS, J.A., GREENGARD, P. & BARRNETT, R.J. (1970) Hormone-sensitive adenyl 
cyclase: cytochemical localization in rat liver. Science, 168, 382. 

ROBINSON, G.A., BUTCHER, R.W. & SUTHERLAND, E.W. (1968) Cyclic AMP. Annual Reviews in Biochemistry, 37, 
149. 

ROELOFSEN, B. & VAN DEENEN, L.L.M. (1973) Lipid requirement of membrane-bound ATPase. Studies on 
human erythrocyte ghosts. European Journal Biochemistry, 40, 245. 

Soop, C.K., SWEET, C. & ZULL, J.E. (1972) Interaction of kidney (Na*-K*}-ATPase with phospholipid model 
membrane systems. Biochimica et Biophysica Acta, 282, 429. 

SUGAR, J., Csuxa, O. & Tom, J. (1968) Localization of adenosine triphosphatase activity in preneoplastic and 
cancerous cells of the mouse skin induced by methylcholanthrene. Journal of Histochemistry and Cytochemistry, 
16, 678. 

Wore, K. (1964) Uber die Adenosintriphosphatseaktivitat der menschlichen Haut. Eine histochemische Studie. 
Archiv für klinische und experimentelle Dermatologie, 218, 254. 

WOLLENBERGER, A., SCHULZE, W. & KRAUSE, E.-G. (1973) Cytochemical examination of the effect of histamine on 
adenylate cyclase activity in guinea-pig heart tissue. Journal of Molecular and Cellular Cardiology, 5, 427. 

WRIGHT, R.K., MANDY, S.H., HALPRIN, K.M. & Hsia, S.L. (1973) Defects and deficiency of adenyl cyclase in 
psoriatic skin. Archives of Dermatology, 107, 47. 


British Journal of Dermatology (1975) 935 509. 


Lysosomal hydrolases of the epidermis 


3. PEPTIDE HYDROLASES 


P.D.MIER AND JOSE J.M.A.VAN DEN HURK 


Department of Dermatology, University of Nijmegen, The Netherlands 


Accepted for publication ro January 1975 


SUMMARY 


Four distinct peptide hydrolases (EC 3-4) have been characterized in guinea-pig epidermis; these are 
cathepsin B,, cathepsin C, cathepsin D and arylamidase. Their properties are consistent with those of 
lysosomal enzymes. Cathepsin E was not detected. 


The peptide hydrolases (EC 3-4) may be divided into the exopeptidases (such as cathepsins A and C), 
which remove terminal amino acids from polypeptide chains, and the endopeptidases (including 
cathepsins D and E, the ‘neutral’ proteinases, collagenase, etc.) which cleave protein molecules 
internally. Certain enzymes, such as cathepsin B,, possess both exo- and endopeptidase activity. The 
arylamidases (amino acid naphthylamidases) are commonly regarded as peptide hydrolases, although 
their normal physiological substrate is still unknown. 

A great deal of miscellaneous information has accumulated regarding the peptidase activity of whole 
skin (reviewed by Hopsu-Havu & Jansén, 1969a); some studies of isolated epidermis have also been 
reported. Unfortunately, much of the earlier literature is difficult to interpret because classification of 
the peptide hydrolases has been unsatisfactory and many of the individual enzymes were, until 
recently, ill-defined. A number of more or less specific assays for the lysosomal peptidases are now 
available, however (Barrett, 1972); we have adapted certain of these to characterize and quantify 
peptidases in guinea-pig epidermis. Our results are presented in this communication. 


MATERIALS 


Fluorogenic substrates used in this investigation are listed in Tables 1 and 3. The amino acid naph- 
thylamides were purchased from Sigma Chemical Co. Ltd.; all protein—fluorescein conjugates were 
prepared as described by de Lumen & Tappel (1970) for haemoglobin, and were purified by chromato- 
graphy over Sephadex G-25. 

All other materials were as described previously (Mier & van den Hurk, 1975). 


509 


510 P.D.Mier and 2 3A Aaen den Hurk 


TABLE I. Assay systems used for the continuous fluorimecric measurement cf cathepsin B,, cathepsin C and 
arylamidase. Substrates were added as selutions in methyl sa phoxide<1oo, ro and 10 mmol/! respectively). The 
total reaction volume was 0-5 mi. In the chloride-dependence studies, cysteamiae HCl was replaced by cysteine 
(free base} 
E 


Composition of assay system 








EC number Enzyme - ` - 
Substrate Fhesphate EDTA Cysteamine Epidermis pH 
(umol) ¿amol) (umol) HCI (umol) (mg equiv.) 
3.4.4.- Cathepsin B,  4-N-bensoy!-D L-arginine 24:0 o3 ro oa 64 
f-naphthylamide Hel i1-o) 
3.4.4.9 Cathepsin C ` glycyl-L-phenylalanine 25-0 03 ro o2 5o 
f-naphthylamide (o 1) 
3.5.1.- Arylamidase —_L-leucy!-4-naphthvamide 250 — — o2 78 


HCI ier 
he in i ann iat 


METH@DS 


Assay procedures 


Cathepsin B,, cathepsin C and ary:amidase. Assay was based on the fluerimetric determination of the 
2-naphthylamine (NA) released from appropriate substrates. Both continuous and stop-time methods 
were used, the former being employed for the characterization of indivicual enzymes and the latter for 
the simultaneous quantitation of diferent enzymes (‘normal values’). 

For continuous assay, measurements were carried cut at 25 C using a total reaction volume of os 
ml; the compositions of the reaction mixtures are shown in Table 1. Changes in fluorescence were 
followed using a ‘Fluorispec’ spectrophotofluorimeter “Baird Atomic) fitted with a ‘Servogor’ flat bed 
recorder (Aex = 3365 Aan = 414 nm). In all cases the reaction was allowed to proceed until linearity 
was established (2-15 min). The system was calibrated using a standard solution of NA (2x 107° 
mol/l) in the appropriate buffer, and enzyme activity calculated as nmed (107° mol) of NA liberated 
per min per g fresh weight of epidermis. 


TABLE 2. Stop-time assay systems for cathepsin B,, cathersic C and arylamidase. Reaction was initiated by the 
addition of o-1 ml epidermal extract to'o 1 ml buffered substrate. Substrates weredissolvediin dimethyl sulphoxide 
es before 


acme tent ten nen a a 








Concentration Compasition of buffered substrate (mmol/l) 
Enzyme of epidermal ~~ d ~ - 
extract (mg/ml) Subscrate Phosphate EDTA Cysteamine pH 
HCI 
Cathepsin B, 5 a-N-benzoyl-DL-arginene r00 13 49 64 
f-napbthylamice HC] zc 
Cathepsin C 2 glycrl-L-phenvialanine 100 r2 AO 5-0 
f-naohthylamice (9-4) 
Arylamidase 2 L-leacyl-§-napbthylamede 300 —- — 78 
HCI <04) 
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Stop-time assay was initiated by the addition of ot ml epidermal extract (or o-1 ml of tr mg/ml 
BSA solution) to o-1 ml buffered substrate (Table 2). After incubation for 30 min at 37°C, the reaction 
was stopped by the addition of 1-0 ml of carbonate/bicarbonate buffer (pH 10-5) and the fluorescence 
measured. The standard consisted of 0:2 ml of NA (1075 mol/l) added to 1-0 ml carbonate/bicarbonate 
buffer. After substraction of the blank, enzyme activity was calculated as before. 


Cathepsins D and E. These were assayed by the release of fluorescein from protein-fluorescein 
conjugates according to de Lumen & Tappel (1970). Details of reaction conditions are given in Table 3. 
The reaction was initiated by the addition of o'r ml epidermal extract (or ox ml of 1 mg/ml BSA 
solution) to o'x ml buffered substrate. A standard (0-2 ml of ro `" mol/l fluorescein) was included in 


TABLE 3. Assay systems for cathepsins D and E. Reaction was initiated by the addition of ot ml epidermal] 
extract to œr ml buffered substrate. The activity of extracts was also tested against albumin-fiuorescein and 
histone—fluorescein conjugates at pH 3-4 

















Concentration of Composition of buffered substrate 
EC number Enzyme epidermal 
extract (mg/ml) Substrate (mg/ml) Phosphate Citrate pH 
(mmol/l) (mmol/l) 
3.4.4.23 Cathepsin D 20 Haemoglobin—fluorescein 50 50 34 


conjugate (2-0) 


3.4.4.- Cathepsin E 20 Albumin—fluorescein 50 50 EM 
conjugate (10-0) 





* Adjusted with HCl. 


each batch. After incubation for 3 h at 37°C, the reaction was stopped by the addition of 0-2 ml ‘carrier’ 
protein (20 mg/ml haemoglobin or albumin) followed by 0-6 ml trichloroacetic acid (5°, w/v). The 
mixture was centrifuged, and oz ml of the supernatant made alkaline with os ml of 0-4 mol/l NaOH. 
Fluorescence was measured (/,,, = 488, Ju = 518 nm); after subtraction of the blank, enzyme activity 
was calculated as nmol (10° ° mol) of acid-soluble fluorescein released per min per g epidermis. 


Effect of reaction variables 
Experiments to determine the influence of pH, the effect of epidermal concentration and the effect of 
substrate concentration were conducted in the manner described previously (Mier & van den Hurk, 
1975). In addition, studies were carried out to determine the effect of thiol reagents (-SH groups) 
and of chloride ions upon the activities of cathepsins B, and C. In all cases the precise reaction 
conditions (other than the variable being investigated) were as shown in Tables 1 and 3. 

Progress curves were conducted at 37°C using the stop-time assay (Tables 2 and 3) for all enzymes. 


Normal values 
The activity of each enzyme was determined in fresh epidermal extracts prepared from 4 different 
guinea-pigs. Stop-time assays were used. 


RESULTS 
General 
Four of the five substrates were hydrolysed at significant rate under the conditions described. The 
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FIGURE I. Progress curves showing the release of NA or fluorescein at periods up to 3 h. Measure- 
ments were made using the stop-time assay at 37°C. 


remaining substrate (albumin—fluorescein conjugate, was hydrolysed at less than 5°", of the rate of the 
corresponding haemoglobin-fluorescein conjugate. It was therefore assumed that cathepsin E was not 


present at measurable levels in guinea-pig epidermis; this enzyme was not investigated further. 


Progress curves 
These are illustrated in Fig. 1. It is seen that cathepsins B, and C are rather labile, the activity in 


ioo} om Pef e thy an 


Relative activity (%%o) 











pH 
FIGURE 2. The effects af pH on the enzymatic activities, 


Lysosomal hydrolases of the epidermis. 3 513 


TABLE 4. Properties of the peptide hydrolases of guinea-pig epidermis 





Relative activity in the absence of: 








Enzyme pH optimum K.n for substrate 
Thiol reagents Chloride ions 
Cathepsin B, 64 67x 1073 mol <20°% 100°, 
Cathepsin C 50 36x 107* mol/l <20% negligible (Km for 
chloride about 
47x 107* mol/l) 
Cathepsin D 3-4 Lë mg/ml — — 
Arylamidase 78 5-7 x 1077 mol/l — — 





both cases declining rapidly after about 30 min at 37°C. Cathepsin D and arylamidase, on the other 
hand, both appear to be relatively stable, the activities remaining linear for at least 3 h and 100 min, 
respectively. 


Effect of epidermal concentration 
The reaction rate was proportional to the concentration of epidermis in the added extract up to values 
of about 5, 2, 20 and 2 mg/ml for cathepsin B, , cathepsin C, cathepsin D and arylamidase respectively. 


Effect of pH 
The variation of activity of each enzyme with pH is shown in Fig. 2, and the optimum values are listed 
in Table 4. 


Enzyme kinetics 

Lineweaver and Burk plots are illustrated in Fig. 3, and the Michaelis-Menton constants (K „ values) 
derived from these plots are listed in Table 4. It is seen that the plots of cathepsin C activity against 
GPNA (Fig. 3b) and of cathepsin D activity against haemoglobin—fluorescein conjugate (Fig. 3c) are 
both non-linear, suggesting substrate inhibition above concentrations of about 0-2 mmol/l and 
I mg/ml respectively. 


Activator studies 
Both epidermal cathepsin B, and cathepsin C were found to require thiol groups for full activity, the 
reaction rates being less than 20% of maximal in the absence of cysteine or cysteamine. 

Epidermal cathepsin C appeared to have an absolute requirement for chloride ions, negligible 
activity being seen in its absence. The Lineweaver-Burk plot for chloride is shown in Fig. 4; extra- 
polation yields a K,,, value of 4-6 x 10°* mol/l. Cathepsin B, was unaffected by chloride ions up to a 
concentration of 20 mmol/l. 


Normal values 

The activity of each enzyme in fresh epidermal extracts prepared from four different animals is listed 
in Table 5. It is seen that both cathepsin D and arylamidase showed an unusually wide range; their 
ratio, however, remained roughly constant, suggesting that the observed variation was not the result 
of an experimental artefact. 
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FIGURE 3. Lineweaver—Burk plots for substrates. Units are as follows: (a) V = nmol/min/g, 
S = mmol/l; (b) V = umol/ram/g, S = mmol/l; tc) V = nmol/min’g, S = mg/ml; (d) V = amol 
min/g, S = mmol/l. 


TABLE §. Activities of epidermal peptidases im preparations from four different 
guinea-pigs. All values are in nmol (107° och of NA or fluorescein liberated per 
min per g fresh weight of epidermis 








Azimal ao. 
Enzyme — - Mean 
I 2 3 4 
Cathepsin B, 20 19 I4 rs 17 
Cathepsin C 57 55 28 z! 43 
Cathepsin D I7 De o3 Gi Ga 
Arylamidase 390 75 Es Ka 1§0 
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FIGURE 4. Lineweaver~Burk plot of epidermal cathepsin C for chloride. V = «mol/min/g and 
S = mmol/L. 


DISCUSSION 


A great deal of confusion in the earlier literature resulted from the overlapping substrate specificities 
of the peptide hydrolases. It is mandatory, when using crude tissue extracts, to define individual 
enzymes in terms of parameters such as pH optimum, Michaelis~Menton constant and activator 
requirements, in addition to specifying the nature of the substrate employed. In the following dis- 
cussion, therefore, mention of specific reports will be made only when this data has been provided. 


Cathepsin B, 
Lysosomal cathepsin B, is defined in terms of its relatively limited substrate specificity (amides or 
esters of benzoylarginine are usually employed), its pH optimum in the range 5-6-5, and its thiol (but 
not chloride) dependence. Our data (Table 4) confirm this enzyme to be present in guinea-pig epidermis. 
Jansén & Hopsu-Havu (1969) investigated the ability of skin extracts to hydrolyse benzoylarginine 
NA; the activity (30 nmol/min/g fresh weight) and the pH optimum (6-0) which they reported for 
whole guinea-pig skin correspond closely with our values for epidermis. These authors found a 
similar pH optimum for the hydrolysis of casein, and commented that ‘the same proteolytic enzyme’ 
may have acted on both substrates. Since the endopeptidase activity of cathepsin B, is now well 
documented, there seems little doubt that this conjecture was correct. 


Cathepsin C 
Despite the much wider range of synthetic substrates attacked by this enzyme, lysosomal cathepsin C 
may be defined by its pH optimum (5-6) in conjunction with its thiol dependence and its absolute 
requirement for chloride. The data in Table 4 provide adequate confirmation or the presence of this 
enzyme in guinea-pig epidermis. It should be noted that, because offie 
requirement for this ion can be demonstrated only when using vet 
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extracts. In certain previous reports it is clear that pessible chloride-dependence was obscured by the 
endogenous contribution of the tissue. 

The first convincing description of cutaneous cathepsin C was apparently that of Hopsu-Havu & 
Jansén (1969b). These authors extracted and partially purified a thiol- and chloride-dependent 
enzyme active against alanylalany! NA, which had a pH optimum of zo: curiously, it was present in 
whole human skin but not in rat skin. Subsequemtly de Bersaques (2970) quantitated cathepsin C 
in human epidermis and dermis. Using glycine-phexvialanine NA as substrate (pH 40), he obtained 
activities of 0-26 and 0-17 pmol/min/g dry weight respectively ; these are quite similar to our value for 
guinea-pig epidermis. 


Cathepsin D 
This lysosomal endopeptidase is defined by its pH optimum (3-4), its lack of stimulation by thiol or 
chloride, and its marked preference for haemoglo>im over other substrates tested. The epidermal 
activity described here fulfils these conditions; no measurable activity was found against either 
albumin-fluorescein or histone-fluorescein conjugates at pH 3:4. Our value of 1-6 mg/ml for the Km 
of epidermal cathepsin D is almost identical to the figure of 1-5 mg/ml reported by de Lumen & 
Tappel (1970) for isolated liver lysosomes. 

Lazarus & Dingle (1974) have recently demonstrated the presence of cathepsin D in whole rabbit 
skin. Their pH optimum of 3-2 is very close to that which we observed for the epidermal guinea-pig 
enzyme. 


Arylamidase (amino acid naphthylamiaase. 

These terms cover the rather complex and still ilbcefined group of enzymes which cleave amino acid 
naphthylamides. Leucine naphthylamidase has been shown to be lysosomal in origin, despite its 
neutral pH optimum (reviewed by Barrett, 1972. 

Many workers have studied the hydrolysis of arino acid naphthykamides by skin extracts, perhaps 
the most extensive investigation being that of de Bersaques (1968). Using leucine NA as substrate, 
both the activity (6-3 wmol/min’g dry weight) and the K,, (3-5 x ro * mol/l) for human epidermis 
were an order of magnitude higher than cur preseat values for guinea-pig epidermis. Panveliwalla & 
Moss (1966), on the other hand, obtained K,,, valaes identical to our own for extracts of human 
kidney, intestine, pancreas and liver. It is clear that further work is needed before the questions of 
tissue and species variability of these enzymes car. be answered with certainty. 
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SUMMARY 


The clinical sign of livedo reticularis derives from stasis of blood in the superficial venous drainage 
systems of the skin. Many factors can delay the flow of de-oxygenated blood away from the skin, 
notably hyperviscosity of the blood itself and obstruction due to disease affecting dermal arteries, 
capillaries, or venules. 


The pattern of health 

The network (reticulate) pattern seen on the skin of healthy children as a physiological commonplace 
when they are chilled, cutis marmorata, is the image of the venous drainage system. When adults 
blush the meshes reassert themselves at certain sites, maybe even on the thighs. When the interlacing 
margins of the net have a bluish hue (livedo), this can be attributed to and explained by: 


(1) The anatomical disposition of the cutaneous blood vessels and the flow routes of the blood through 
them. (Fig. 1). The diameter of the mesh of the venous network differs according to its anatomical 
situation—and is most easily seen in disease (Figs 2 & 3), and 


(2) The rheological properties of whole blood. The increased viscosity at low temperatures reduces its 
rate of flow allowing more time for de-oxygenation of the blood, which, being in superficial vessels, 
appears livid within the skin. 

The most important feature is the network pattern. In clinical practice the word livedo is so loosely 
interpreted that curiosities such as ‘livedoid vasculitis’ (Winkelmann et al., 1974) creep into the argot, 
but this allows a wider range of reticulate vascular conditions to be discussed. 

Renaut (1883), Unna (1896) and Adamson (1912), and later Spalteholz (1927), postulated that the 
round pink zones of skin, the interstices of the net, represent the bases of central cones supplied from 
their apices with fast flowing arterial oxygenated blood. The blood in each surface zone drains peri- 


* Read at the British Association of Dermatology Annual Meeting, July 1974. 
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FIGURE 1, Upper part: Surface view of skin. (A! represerts pink arterial zones supplied by the 
arterial cone: the livid network (V) comprises the contiguots venous dzainage zones. 
Lower part: Overall flow direc 


zion of upper dermal biood vessels is indicated by arrows. The blood 
from the arterioles supplies the ‘capillary candelis 
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which drains into the subpapillary venous 
t tbe area drain serisherally and are close to the epidermis where 





plexus. These venules throug! 
they are vulnerable to the influence of cold which oli alter the viscosity and flow rate of the whole 
blood within them. 





pherally into a marginal network system of collecting venules along drainage channels splayed out 
horizontally close beneath the epidermis where they are vulnerable te the influence of surface temper- 
ature. Whole blood flows more sluggishly when chilled; its transit time is prolonged and more oxygen 
is lost. Being so superficial the blood is visible through the skin surface and the edges of each zone 
join to assume a reticulate pattera, livid due to the ce-oxygenated hasmoglobin. 

The venous network that marginates the arterial zones is not to 9e thought of in conventional 
anatomical terms. It comprises an overall system aad does not take into account the minor and 
highly organized sub-systems-at ifferent levels in the skin, such as those subserving the hair follicles 
and the sweat glands (Winkelmann er al., 1961; Sanders, 1961). “Ay diagram (Fig. 1) has been 
greatly simplified. The subpapillary venous drainage plexus in realizy is a mass of interconnecting 
vessels anastomosing as a microscopically fine meshwork not only laterally parallel to the skin surface 
but also between several superfic:al and a number of deeper layers. Skin in the region of the micro- 
vessels subjected to years of ver sr permanent anatomical distortion. The most 
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FIGURE 2. Disease is clinically apparent predominantly on the skin over the venous drainage system 
networks (V) rather than in the zones supplied by the arterioles. The mesh varies in diameter 
according to the anatomical site of the disease. 


tissue. The horizontally disposed venules of the layers slightly deeper to these become dilated. These 
vessels thereby are now closer to the epidermis and the blueness of the yet slower flowing blood within 
them is more obvious to the observer, and can be verified by capillary microscopy (Champion, 1965; 
Ryan & Copeman, 1969). When the venules are inflamed as in cutaneous angiitis (Fig. 4), the net 
and its interstices may be easily appreciated. 


External thermal injury to healthy skin 

The main damage to healthy skin inflicted by external temperature extremes is in the venular drainage 
areas because it is there that heat and cold linger, whereas the fast flowing arterial blood flushes the 
arterial zones and ensures swifter temperature equilibration. Cold (chilblains) or heat (erythema 
ab igne) induced disease may cause the blood to clot within the injured vessels and thereafter the 
adjacent tissues may never recover. This may be observed directly in the microvessels by capillary 
microscopy on chilling the posterior nailfolds of patients with connective tissue disorders (Copeman, 
1968; Ryan & Copeman, 1969), or in the development of micropapular chilblains (Copeman, 1973). 
Or the injury will be seen clinically over the broad areas of the venous network as signs of inflammation, 
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FIGURE 3. Toxic erythema. Efflorescence arrarmeed in a reticulate venous pattern. Taken from 
coloured lithograph of Robert Willan (1798-1808 , plate 21 in Order III ‘Exanthemata or Rashes’ 
entitled ‘measles or rubeola sine catarrbo.’ Willan in his velumes discussed and illustrated the 
vascular basis of several other eruptions 
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FIGURE 4. Cutaneous venulitis. Dilated horizontally disposed sub-papillary venous plexus (|), 
splayed out parallel to the skin surface (EPID). 


blisters (‘vesicating fire-stains’ of Hutchinson, 1898), ulcers, scars and post-inflammatory hyper- 
pigmentation. 

A reticulate livedo may be seen in certain neurological disorders: Parkinson’s disease; strokes 
(Sneddon, 1965) where one may not be able to determine whether the signs in the skin derive from a 
primary thrombotic disease that also caused the cerebrovascular incident or are secondary to local or 
general vascular change associated with the ictus; paralysis as in poliomyelitis (Champion, 1965); and 
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disturbances of the autonomic system. In these instances it is questionable sometimes whether the 
skin itself remains entirely healthy; the dermis msy atrophy so thar the vessels are more visible. 
Inactivity of the limb muscles anc thus a poor venous blood return flow whether due to paralysis, or 
an orthopaedic splint, will exaggerate the signs (Cepeman, 1972). The explanation may lie also in the 
susceptibility to chilling, lack of movement lessening the generation of body heat from the muscles. 
In an angiitis, the ‘muscle pump’ may fail to speed venous blood return so that the rash in the para- 
lysed limb may be more profuse and may be seen particularly in the venous network areas. The 





FIGURE 5. Non-vascular lesions clustered in reticulate partern. Lichen planus. 


exanthems of the common virus fevers of childhood | Fig. 3) and curiously the lesions of psoriasis and 


lichen planus (Fig. 5), the Kobner or isomorphic phenomenon, may be seen to be clustered in the 
pattern of this venous net. 


“Yet, I applaud the Fashion’s new pursuit 

Of maxi, midi, and the treuser suit 

Saving long legs from Acrocyanosis, 

Chilblains upon the thigh, and Vein thrombosis; 

While find I comfort hearing from the wise 

‘When Hem-Lines fall, S:ock-Markets ther do rise’ 
Anon 


Livedo reticularis: sign of internal disease 
Livedo reticularis is a clinical sign that can resu.: from a number ef different pathological sequences 
(Champion, 1965, 1972) just es may occur in ether common skin conditions where one set of signs 
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may be the end result of numerous disease processes or aetiological agents; the venular disorder of 
atrophie blanche (Copeman & Ryan, 1971) is another example. Livedo reticularis may prove therefore 
to be a valuable presenting sign harbinging grave systemic disease, or an adjuvant to a clinical diagnosis 
suggesting lines of further laboratory investigations. Erasmus Wilson (1855) was aware of its systemic 
significance when he noted ‘melanopathia (syphilitica)’ to take up a ‘definite pattern like stains on the 
skin of a corpse or dark hair on a dappled grey horse’. Adamson (1912) was more precise and stated 
that the spirochaete settles where there is stasis in the venous network area of reduced circulation and 
the signs become more marked on exposure to cold. I shall explain the physical sign on the basis of the 
anatomical site of the pathology in the dermal blood vessels. Similar clinical signs result whichever of 
the three segments of the vasculature is primarily diseased (Fig. 6). 


Skin 


Blood 





Venules 


Arterioies 


FIGURE 6. Livedo reticularis. 3 origins. 
(1) Arterioles: obstruction to the inflow of blood. 


(2) Capillaries: hyperviscosity of the blood flowing within them with or without primary physical 
damage to the microvessels. 


(3) Collecting venules: obstruction to the outflow of blood. 


The conditions underlying these disorders include those listed in Table 1. The classification is by 
no means precise and some of the diseases due to inflow obstruction for example could have 
been listed under the other headings. Systemic lupus erythematosus is historically an arterial 
disease. Foremost today is its cardinal characteristic of prodigal antibody formation and being 
cryoprecipitable or of a large size the antibody may cause blood hyperviscosity. We recognize 
now that the main vascular brunt probably falls on the capillaries and venules where immunological 
responses damage their walls and clog the blood flow. (Medical opinion continues unthinkingly to 
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TABLE I. Livedo reticularis (systemic disease: 


eg 


(1) In-flow obstruction 
Arteriosclerosis; multiple small emboli; polyarteritis nocesa; temporal (giant cell) arteritis; systemic lupus 
erythematosus; ‘arteritis’ of rheumatoid disease; hyperparathyroidism and hypercalcaemia. 
(2) Hyperviscosity of blood and blood stasis im captliary -vendes 
(i) Cells: polycythaemia, thrombocythaemia. 
Gi) Plasma: cold precipitable proseinaemias of all types (cold agglutinins, cryofibrinogens, cryoglobulins, 
etc); macroglobulinaemias. 
(ii) Ill defined hypercoagulable states (decreased fibrinolysis or increased fibrin deposition). 
(a) Locally in blood vessels. 
(b) Generally in blood. 
(iv) Neurological disease or injury 
(v) Drugs acting on blood vessels directly (physiological, toxic, immunological) or via the autonomic nervous 
system. Liberation of natural vasoactive dharmacoiegical agents (carcinoid syndrome). 
(vi) Primary pathology in vessels, 2.g. cutis marmoraza telangiectasia congenita. 


(3) Out-flow obstruction 
(i) Immune and protein complex depositicn (‘drug rashes’, ‘connective tissue’ disorders, etc.). Cryoglo- 
bulinaemic venulitis. Cutanecus vanulitis (angiitis), ‘livedoid’ vasculitis, erythema elevatum diutinum. 
(ii) Endotoxin damage (generalized or local Shwartzman reactions). Enzyme damage, e.g. acute pancreatitis. 
(iii) Infections (syphilis; tuberculosis; meningococcemia, streptococcaemia; rickettsia; viruses)—immune 
mechanisms often operating «so. 
(iv) Deposition of crystals: hypercalcaemia, hyperoxs. ura. 
Out-flow obstruction will be accentuated by haemodynamic back pressure as in heart failure and dependency. 
The several causes of ‘venous gangrene’. Mary of the conditions are self-perpetuating. Infections: micro- 
organisms may act directly upon the wascular endothelium or indirectly through allergic mechanisms or occasion- 
ally in both manners. 


(4) Heat exchange defects 
Thermal damage (chilblains, and radiant heat injury). 


gd 


associate livedo reticularis with lupus erethemarosus and thus erroneously the two diseases are 
linked to arterial disease.) 

Making the diagnosis of livede reticularis does not absolve one from determining the pathogenesis 
of this clinical pattern in the patient. A drug reaction may reveal itself as direct toxic injury to the 
vessels or through immune mechanisms. Primary byperparathyroidism and hypercalcaemic states 
can cause calcification of the deep dermal muscular vessels as may chronic renal disease (Winkelmann 
& Keating, 1970). After renal transplantat.on or dialysis the signs of livedo reticularis may resolve. 
Calcium oxalate crystal deposition in the venular network pattern may be due to one of the hyper- 
oxaluric states (Jansen, Groeneveld & van der Meer, 1974). 

To date, many of the hyperccagulable states apart from the frank hyperviscosity syndromes and 
disseminated intravascular coagulopathies are ill defined. Their investigation requires research pro- 
cedures on the blood and special histepathological examination of the blood vessels that are far from 
feasible standard practice. The situation within the skin microvessek where complex inter-relation- 
ships of blood elements and blood flow factors sccur (Copeman & Ryan, 1971) usually has to be 
deduced by sampling blood from: the general circulation. A gross defect such as a vastly elevated level 
of fibrinogen in venous blood of a patient might have been the cause of the coalescing network of 
ischaemic ulcers on the legs (Tan & Copeman, 1974), although the precise details of the balance 
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between coagulation and fibrinolysis within the affected cutaneous microvessels were not assessable. 
Similar signs can be seen in paraproteinaemias as in diseases such as lichen myxoedematosus. In cutis 
marmorata telangiectasia congenita (Way et al., 1974) the defect is probably primarily in the capillaries 
and venules, and the consequence of this is intravascular stasis and thrombosis which cause the ulcers. 

Further development of specialized histopathological studies of the cutaneous blood vessels of the 
type developed by Ryan (1973) might detect a local defect of coagulation—fibrinolysis balance in those 
patients with the curious and rare variety of ‘idiopathic’ livedo reticularis that relentlessly extends over 
limbs and trunk from early adult life. Some of the rare cutaneous vascular effects seen in neoplastic 
disease may be explainable on the basis not of allergic phenomena but of intravascular coagulation 
defects (Owen & Bowie, 1974), alone. 

Certain drugs with perhaps an unsuspected vaso-activity can be responsible for the pattern, 
notably amantadine (Vollum, Parkes & Doyl, 1971), which may deplete the catecholamine stores in 
relation to the sympathetic nervous system and allow venular and capillary vasodilatation and even 
intravascular clotting. Ignorance as to the pathogenesis of acrocyanosis (Champion, 1965; Copeman, 
1973) makes it difficult to place confidently in the Table. The lesions of cutaneous angiitis (venulitis) 
are often distributed in a reticulate manner. This condition, (encumbered by so many ponderous 
terminological oddities (Copeman & Ryan, 1970), now hopefully garnered under this one title 
(Copeman, 1975)), has many aetiologies. The pattern may be seen in rashes presumed to be drug 
induced, various infections particularly when these are being treated by antibiotics, connective tissue 
disorders, and internal neoplasms. In those patients in whom the pathogenesis can be unravelled, 
clinical and histopathological factors point towards immune complex deposition in the upper dermal 
venules (Copeman, 1970). The primary allergic response damages the venules and causes, as a second- 
ary non-specific effect, blood stasis, clotting (Copeman & Ryan, 1971), rerouting of blood, and other 
flow disturbances of the microcirculation of the superficial dermal plexuses; perhaps abetted by 
such physical factors as dependency and chilling (Ryan & Copeman, 1969; Copeman, 1972). 
Nonetheless this network pattern is seen in diseases in which the vascular relationship appears to 
have no obvious direct connection with pathogenesis. Some of the conditions are dermatological 
curiosities but others have sinister systemic significance relating to development at a young age of 
neoplasms or immunodeficiency defects, hazardous to the patient. I consider that they are best listed 
separately to avoid confusion until such time as an hypothesis to explain the distribution of their 
clinical signs is advanced (Table 2). 


CONCLUSIONS 
The clinical sign, livedo reticularis, can be explained as a pathological progression of: (1) the natural 


TABLE 2. Examples of diseases where the signs on the skin may be arranged in a reticulate pattern but the precise 
pathogenetic relationship with blood vessel disease is ill understood or of seemingly secondary importance 





Blood vessels Congenital vascular malformations and developmental defects. 
Capillary haemangiomas. Giant glomangioma. Angioma serpiginosum. Urticaria 
pigmentosa. 

Genodermatoses Hereditary telangiectatic syndromes (Rothmund-Thomson, Bloom, ataxia telangiec- 


tasia, and others). , 
Reticulate pigmented anomaly of the flexures (Dowling, Degos). Incontinentia 
pigmenti. 


Cutaneous reticuloses Poikiloderma atrophicans vasculare, poikilodermatomyositis. 
and ‘the potkilodermas’ 


Others Pityriasis rubra pilaris. Nekam’s porokeratosis striata. 
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viscosity properties of whole blood and (2) stasis of bleod in the delicate tracery of the filigree plexuses 
of the subpapillary venous drainage systems. These underlie a netwerk of contiguous areas in the 
skin, the frame of the net being of different size aeconding to its anazemical site. 

Various forerunners may be responsible for the blood disorder that results in hyperviscosity, blood 
stasis, and clotting. 

Any factor that delays the flow of blood out through the venula: channels will predispose to the 
physical signs. The extra de-oxygenation of the blocd due to its lingering in the drainage network and 
prolongation of its transit time wil accentuate the contrast of the livid blood with that of the interstices, 
the central pink zones supplied by the arterioles. 

The blood vessels, arterioles, capillary microvessels, or the collecting venules, may each te the 
principal site of diseases. Hitherto, in livedo reticularis, the arterial side of the vascular tree has been 
stressed but similar signs will result from obstruction of biood flow in the other skin blood vessels. 
The nature of the underlying pathological disturbance is relatively unimportant in determining the 
signs, and it may be a developmental defect, an angiitis, infective or immunological, a degenerative 
disorder, and suchlike. 
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SUMMARY 


Direct cutaneous immunofluorescence microscopical examination of uninvolved skin is an important 
diagnostic test in systemic lupus erythematosus. Its prognostic significance is undetermined. In 
twenty-four patients there was an increased incidence of leukopenia, hypocomplementaemia, and LE 
cells in patients with positive skin immunofluorescence. Positive cutaneous immunofluorescence of 
uninvolved skin was correlated with the most severe forms of lupus renal disease, membranous 
glomerulonephritis, and diffuse proliferative glomerulonephritis. 


Systemic lupus erythematosus (SLE) is a chronic multisystem disease. Laboratory abnormalities 
include LE cell phenomena, antinuclear antibodies (ANA), elevated erythrocyte sedimentation rate, 
leukopenia, abnormal urinalysis, rheumatoid factor, biological false positive serology (VDRL), and 
decreased serum complement levels (Tuffanelli, 1972). Numerous auto-antibodies, including those 
against DNA (Holman, 1960), RNA (Schur et al., 1971), leukocytes, lymphocytes (Terasaki er al., 
1970), erythrocytes, platelets, histone, nucleoprotein, extractable nuclear antigen, ribosomes (Sturgill 
& Preble, 1967), and lysosomes (Bell er al., 1971) have also been described. In 1963, Burnham er al. 
reported immunoglobulins and complement at the dermo-epidermal junction in patients with lupus 
erythematosus. Numerous investigators have confirmed this and homogeneous, granular and thready 
patterns of immunofluorescence have been described (Cormane, 1964; Tan & Kunkel, 1966; Pohle & 
Tuffanelli, 1968; Percy & Smyth, 1969; Kay & Tuffanelli, 1969; Burnham & Fine, 1971). Direct 
immunofluorescence staining is found in approximately 90%4 of patients with systemic and discoid 
lupus erythematosus (DLE) when taken from involved skin but the test is positive in only 50-60%, 
of patients with SLE when done on uninvolved skin and it is never positive in uninvolved skin of 
patients with DLE (Tuffanelli, 1972). ‘False positive’ reactions have been reported with rosacea, 
facial telangiectasia and dermatomyositis (Jablonska et al., 1970). 

The direct immunofluorescence examination has become an important diagnostic test in systemic 
lupus erythematosus but its prognostic and laboratory significance has not yet been determined. 
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Caperton eż al., (1972) have examined twenty-nine patients with systemic lupus erythematosus for 
cutaneous immunofluorescence and renal disease and concluded that ne relationship exists. Burnham 
& Fine (1971) and Gilliam er al. (1974), however, stated that kidney disezse is more common in patients 
with dermo-epidermal deposition of immuncglotulias and that positive cutaneous immunofluor- 
escence is an indication for kidner biopsy. 

We have examined twenty-four patients with systemic lupus erythematosus and have attempted to 
correlate cutaneous immunofluorescence with laboretory findings in these patients. 


MATER ALS AND METHODS 


Twenty-four patients with systeruc lupus erythematosus were selected. Each patient had at least 4 of 
the 14 American Rheumatism Asseciation criteria fer the classification af systemic lupus erythematosus 
(Cohen er al., 1971). There were nineteen women end five men aged from 16 to 55 years. Biopsy 
specimens were obtained from clinically normal skim of the lower back under local anaesthesia with 
1 or 2% lidocaine. They were immediately frozen (me Ger liquid nitrogen or dry ice and were sectioned 
in a cryostat dermatome to a thickness of approximately 4 «am. The specimens were stained with 
commercially available fluorescein-conjugated goat antzhuman antiserato IgG, IgM, IgA, IgE and C3 
and examined under a fluorescence microscope. The fuorescein/pretein ratios, antibody concentra- 
tions and protein concentrations ef the antisera used are listed in Table 1. Forty-one patients were 
selected as controls: dermatomyositis (3), scleracderma (5), atopic dermatitis (2), discoid lupus 
erythematosus (10), Sézary syndrome (1), lymphccrtoma cutis (1), pyoderma gangrenosum (2), 


TABLET. Fluorescein/protein ratios, antibody concentratisas and protein 
concentrations ef antisera used 





IgG Je Ai IgA IgE C3 








Fluorescein;proteir: ratio* 40 26 25 22 34 
Antibody concentration? 5-0 rg z4 — 20 
Protein concentrationt 200 200 21-9 II 12:3 





* Measured as molar ratio; “Measured as mg/ml.; {Measured as mg/ml. 


psoriasis (2), drug eruptions (2), pemphigus (2) and bullous pemphigoid (6). Six patients were on 
prednisone therapy at the time of biopsy (10-Go mg daily) and mo patients were on immuno- 
suppressive drugs. Blood tests (VDRL, LE cells, sed 
factor, and serum complement levels) and urina were performed at the Clinical Laboratory 
of the Albany Medical Center. Proteinuria was defimec as greater than 500 mg per 24 h. Haematuria 
was defined as greater than 5 red cells per h.gh power field. Kidney biopsies were performed by the 
Renal Division of the Departmentof Medicine and examined by the Pathology Department. All kidney 
biopsies were stained with haematoxylin and eosin and with periodic acid-Schiff stains and examined 
under the light microscope. Antinuclear antibodies were measured by immunofluorescence with 
freshly frozen rat liver using the technique described os Anderson er ai. The antisera used for the ANA 
determination was commercially available gcat antizwman globulin serum witha protein concentration 
of 8-0 mg/ml and a fluorescein/pretein ratio of 8-3. AE sera of patients were examined at dilutions of 
1:10 and 1:50. All patients were followed foz periods ranging from 3 months to § years and laboratory 
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results reflect the most severe abnormalities during the evaluation period for each patient. The 
log-likelihood, 7? test was used for analysis of data. 


RESULTS 


The results of immunofluorescence are summarized in Table 2. 13/24 or 54°%, of the skin biopsies had 
immunoglobulins at the dermo-epidermal junction. All control patients had negative immuno- 
fluorescence, except for the patients with bullous pemphigoid who had IgG and C3 at the basement 
membrane and the three patients with pemphigus who had epidermal intercellular staining with IgG. 


TABLE 2. Results of direct immunofluo- 
rescence on uninvolved skin 


Patient IgG IgM IgA IgE C3 





+ + 


GA AM & LA N rn 


3 
E EE ENEE 





The clinical and laboratory findings are summarized in Table 3. 12/24 or 50 %4 of the patients had 
cutaneous lesions; 22/24 or 95%, had arthralgia or arthritis; antinuclear antibodies were present in 
22/24 or 93°% of the patients: 14/24 or 58% had a positive LE cell preparation; elevated erythrocyte 
sedimentaion rate was present in 23/24 or 96°; 20/24 or 83° of the patients had leukopenia; eleven 
patients had focal proliferative glomerulonephritis; two had diffuse proliferative glomerulone- 
phritis; four had membranous glomerulonephritis; and five had normal kidney biopsies; rheuma- 
toid factor was measurable in five patients and had three false positive VDRL. 
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TABLE 3{a). Laboratory findings ar patients with systemic lupus 
erythematosus 





Skin Arthritis’ LE 





Patient lesions artaralgie celis ESR WBC SA 
I + + + 48 2906 31 
2 + + 31 3000 120 
3 + + 92 6090 105 
4 + ij ` 96 4000 77 
5 + - 18 4200 150 
6 + + + 97 2300 135 
7 + 63 9700 185 
8 + 30 5000 Not done 
9 + + 83 3409 Not done 

10 + 98 4209 300 
I + : 44 5409 98 
I2 + - 152 4900 40 
13 H + 107 3700 260 
14 + + 68 3300 55 
I5 + 84 ARC 94 

16 4 4 107 1300 125 
17 + + ge 2306 107 
18 + + 4 46 3800 82 
19 + 79 4400 120 
20 4 28 490C 80 
2I + 28 4400 162 
22 + = be 4 2706 53 
23 4 + so 4000 125 
24 + 60 4220 80 








*C3, third component of complemen! ; normal 97-189 mg/roo ml. 


DISCE SION 


Our findings suggest that a correlation exists between the severity of renal disease and cutaneous 
immunofluorescence. 5/6 or 83°, of the patients with membranous and diffuse proliferative glomer- 
ulonephritis, which are the most severe forms of lupus renal disease (Baldwin et al., 1970), had positive 
cutaneous immunopathology while only 3/16 of tke patients with focal proliferative glomerulone- 
phritis or normal kidney biopsies had positive skin biopsies (P <0-05). Conversely, 5/10 of the patients 
with positive immunoflucresceace developed severe renal disease while only 1/12 with negative 
immunofluorescence had severe kidney d:sease (-< 0-95). 

There was a correlation between the severity of leukopenia and cutaneous immunofluorescence. 
7/8 of the patients with a white blood coumt less thar 3500 celis mm’? had positive immunofluorescence. 
Conversely, 7/13 of the patients with positive immunofiuorescence developed a WBC of less than 3500 
cells/mm? while only one patien: (1/11) with negative skin biepsies developed a leukopenia of less than 
3500 cells/mm? (P <0.05). 

No relationship was found between the presence and pattern of ANA and cutancous immunofluor- 
escence. 12/13 of the patients with positive cutaneous mmunofluorescence had antinuclear antibodies 
while 10/11 of the patients with negative cutanecus immunopathology had antinuclear antibodies in 
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the serum. LE cells, however, were more common in patients with dermo-epidermal immunoglobu- 
lins. 9/12 of the patients with positive skin biopsies had LE cells while 5/10 of the patients with nega- 
tive cutaneous immunopathology developed LE cells. 


TABLE3(b) 
—— 


Patient Urinalysis Kidney biopsy RAt VDRL ANA 





1 Proteinuria MGN e SC is 
hyaline casts 
2 Normal Normal : 8 + 
3 Normal FGP + de $ 
A Proteinuria DPG T de 
5 Normal Normal 
6 Proteinuria Normal + ~ + 
7 Proteinuria MGN Not 
done 
8 Normal Not Not ~ + 
done done 
9 Proteinuria DPG + 
ro Normal Normal + 
Ir Proteinuria MGN ` + + 
12 Normal Normal + 
13 Normal FPG A 
I4 Proteinuria FPG + 
haematuria 
1§ Proteinuria FPG ` ~- + 
granular casts 
16 Proteinuria MGN + 4 + 
17 Proteinuria FPG - + + 
granular casts 
18 = Normal FPG + 5 D 
19 Proteinuria Not ~ ʻa + 
haematuria done 
20 Normal FPG 7 = A 
21 Normal FPG - — + 
22 Proteinuria FPG + 8 + 
granular casts 
23 Normal FPG — = de 
24 Normal FPG m = + 


TRA, Rheumatoid factor. MGN, Membranous glomerulo- 
nephritis; FPG, Focal proliferative glomerulonephritis; DPG, 
Diffuse proliferative glomerulonephritis. 


The erythrocyte sedimentation rate, which is often used as an indication of disease activity, had no 
relationship to skin biopsies. Serum complement levels, which have more recently been advocated as a 
measure of disease activity, correlated well with the cutaneous immunopathology. All patients with a 
complement (C3) level less than 60 mg/1oo ml had positive immunofluorescence. However, no statis- 
tical difference was noted in patients with mild hypocomplementaemia (60-97) and those with normal 
complement levels (P <0-05). 


E 
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Rheumatoid factor, which is frequently positive +1 systemic lupus erythematosus and in relatives of 
patients with SLE (Tuffanelli, 1972), and VDRL. which is often falsely elevated in SLE, did not 
correlate with cutaneous immuno‘luorescence. 











TABL: 

Patient ANA pattern ANA titre 
1 Peripheral, homogerecus 1:50 

and speckled 

2 Peripheral GE 
3 Peripheral and speckied 1:40 
4 Peripheral 1:5 
5 Negative I: 
6 Peripheral and retkalated E 
7 Negative I: 
H Peripheral and homecgencous (E 
9 Peripheral, homogenecus 1:50 


and speckled 
10 =©Homogeneeus and “eticulated 
Ir Speckled 
12 Speckled 
13 Homoegeneous and speckled 
14 Peripheral and speckled 
15 Peripheral and speckled 
16 Peripheral and speckled 
17 Homogeneous 
18 Peripheral, homogenecus 
and speckled 
19 Peripheral and horsegeneous 
20 Speckled 
21 Peripheral 
22 Peripheral and homogeneous 
23 Homegencous 
24 Homogeneous 


GEFGEGES 


TELET 





CONCLUSIONS 


The incidence of the most severe forms of lupus renal disease, membranous glomerulonephritis and 
diffuse proliferative glomerulonerhrits, was increzsed in patients with positive cutaneous immuno- 
fluorescence on uninvolved skin. “here was no relasionship between cutaneous immunopathology and 
the presence and pattern of antinuclear antibodies, 2rythrocyte sedimentation rate, urinalyses, rheum- 
atoid factor or biological false positive serclogies. Prsitive cutaneous inamunofluorescence is associated 
with a more severe form of lupus erythematosus. The direct cutaneous immunofluorescence test using 
uninvolved skin is an important prognostic test im systemic lupus erythematosus. 
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SUMMARY 


Cellular immune responses and circulating antibody levels to herpes simplex virus were examined in 
patients with recurrent herpes simplex (HSV) infections and controls. 

Mixed leukocyte migration inhibition by herpes simplex antigen was less in affected patients than in 
controls but serum antibody levels were higher. 

There was no significant difference in leukocyte migration between patients with active or recent 
lesions and other herpes subjects, and the response in the mixed leukocyte migration test to phyto- 
haemagglutinin (PHA) was similar in patients and controls. 

The data presented suggest that a localized defect in cell mediated immunity to herpes simplex 
virus may exist and be responsible for recurrent herpes simplex infections. 


Following primary infection with the herpes simplex virus, the virus establishes itself within the host, 
probably in or near nerve tissue and in the normal individual this provokes cellular and humoral 
immune responses which protect against re-infection and re-activation. However, in some subjects 
there is deficient protection and in these recurrent lesions occur (Juel-Jensen, 1973). 

Previous studies of cellular immunity to HSV have been carried out using lymphocyte transform- 
ation, lymphocyte cytotoxicity, guinea-pig macrophage migration inhibition and skin testing but the 
results have been confusing (Wilton et al., 1972; Russell, 1974). 

In this study we have used both the mixed leukocyte migration inhibition test as a measure of delayed 
hypersensitivity and complement fixation as a measure of circulating antibodies. The former has been 
established as a measure of cellular immunity in many different systems and correlates with delayed 
skin reactions (Bloom et al., 1973). 


539 


S40 R.W Gange et al. 


MATERIALS ARB METHOD 
For the leukocyte migration inhibition test a modification of the tecanique of Søborg & Bendixen 
(1967) was used. 

20 ml blood samples were taken using Gillette syringes and divided between four tubes, each 
containing 0-3 ml of preservative-free heparin. 

The white cell rich supernatant was colleczed, pooled and centrifuged at 200 g for 5 min. The cell 
pellet so obtained was washed three times in Hanks” balanced salt solution (Wellcome Reagents Ltd.) 
previously warmed to 37°C. The plasma was collected and stored at — 40 °C for antibody determination. 
Following washing, the cell pellet was re-suspendec. in TC199 (Wellcome Reagents Ltd.) containing 
10% of un-inactivated horse serum. The volume usec depended on the size of the cell pellet and was 
between 1 and 2 ml. Microhaematocrit capillary tubes 75 mm in length (Gelman & Hawksley) were 
filled with the suspension, sealed at one end with Cristaseal (Hawksley), packed into test tubes and 
centrifuged at 200 g for 10 min. 

The capillaries were cut at the cell-fluid :nterface. the cell pellet being between 1 and 3 mm in 
length. The tubes were mounted singly in migration chambers (Steril) fixed with a small ‘dab’ of 
silicone grease, the open end of the tube pointing tewards the centre of the chamber. 

To each chamber (0'5 ml vol.) was added o os ml ef one of the following solutions, each in triplicate: 

Normal saline, 

Phytohaemagglutinin (PHA) zo jg/mi saliae, 

HSV antigen: undiluted, 

diluted 1/5 
1/50 
1/250 in saline, 
HSV control antigen: undiluted, 
diluted 1 5 
1:50 
250 in saline. 

The chambers were then filled with TC199 con:aining rei. horse serum, and sealed with round 

coverslips. 


kent 


HSV antigen for the tests was prepared in the folloxeing way: 

Confluent monolayers of Vero tissue culture cells were infected with herpes virus and incubated 
at 36°C until full cytopathic effect was evident. The infected cells were harvested into the medium 
maintaining the cells, then centrifuged at 2300 rer min for 10 min. The pelleted cell debris was 
resuspended in peptone water equal to 1/10 of the original volume of harvested material. The cells were 
disrupted by sonication at 20 Ke/s (MSE Ul:rasonic Disintegrator—roo watt model). The virus was 
inactivated by treatment with 03%, f-propiolactone. No preservative was added. Control antigen was 
prepared in the same way from uninfected Vero celk grown in parallel with the infected cells. 

The antigen contained 10-5 mg/ml of protein anc :-2 mg/ml of nuckic acid. The control solution 
contained 8-1 mg/ml protein and og mg/ml nucleic acid. These estimations were made spectro- 
photometrically. The chambers were filled with TC1g9+10°; horse serum, closed with round 
coverslips and incubated for 18-24 h at 37°C. 

Measurements of the migration area were carried out using a microscope carrying a projection 
attachment. The areas were traced and measured usimg a planimeter. 

The migration index was calculated as: 


average migration area with antigen 





average migration area with contrc: antigen at the same dilution 
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average area with PHA 
With PHA the ratio of e was taken. 
average area with normal saline 


Complement fixation test 
The test was carried out on batches of sera stored at —40°C. Herpes simplex complement-fixing 
antigen prepared by the Standards Laboratory for Serological Reagents at Colindale, and guinea- 
pig complement (Wellcome) were used. The standard technique of Bradstreet & Taylor (1962) was 
followed. 

Patients with a history of one or more attacks of herpes simplex per year were chosen. All except one 
had lip lesions, the exception having lesions near the knee. Control subjects were healthy hospital 
staff. 


RESULTS 


Leukocyte migration test 
Migration indices with undiluted herpes simplex antigen were significantly less in control subjects 
than in herpes patients (Fig. 1) This difference was not present when diluted antigen was used. There 
was no difference between the two groups in the response to PHA at the concentration used. 

A migration index of 0-85 or less has been accepted as indicating significant inhibition. Taking this 
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FIGURE 1. Migration indices in herpes patients and control subjects. 
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FIGURE 2. Distribution of migration indices. 
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FIGURE 2. HSV antibody levels. 
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limit, the difference between patients and control subjects is highly significant, 71°% of controls but 
only 28:5% of herpes subjects falling into this group (7? = 5:588; P=0-05) (Fig. 2). 

If patients were divided into those with active or recent lesions and those without recent activity, 
there was no difference between their test results. 


Complement fixation test 

All herpes subjects had measurable levels of circulating antibody to herpes simplex virus; in only one 
patient was the titre less than 1/20 (Fig. 3). In control subjects the levels were much lower, 67°% 
having titres less than 1/20, the difference being highly significant (P = 0-0005). 


DISCUSSION 


That humoral antibodies alone play no significant part in resistance to recurrent HSV lesions has 
been established (Douglas & Couch, 1970). 

Laboratory studies, including our own, suggest that an altered cellular response to HSV antigen 
is present in herpes subjects. Using guinea-pig macrophage inhibition, Wilton et al. (1972) demon- 
strated that only 7:1% of herpes subjects respond to antigen compared with 39°% of the controls. 
Lymphocyte toxicity studies also showed less activity in herpes subjects than in controls. Using 
lymphocyte transformation there was no significant difference. Russel (1974) found, however, that 
lymphocyte transformation by HSV antigen occurred in all herpes subjects but only in four out of 
thirty-seven controls. 

In an experimental situation, using rabbits immunized with HSV, Rosenberg, Farber & Notkins 
(1972) found a thirtyfold increase in transformation of splenic lymphocytes by inactivated HSV, 
which was not inhibited by prior incubation of the virus with the antibody. 

In experimentally immunized guinea-pigs, delayed hypersensitivity to HSV, measured by skin 
testing, could be passively transferred by cells but not by serum (Lausch, Swyers & Kaufman, 1966). 

Dissociation of different measurements of cellular immunity is well recognized (Bloom, Gaffney & 
Jimenez, 1972) and is not necessarily contradictory. In chronic mucocutaneous candidiasis, migration 
inhibition factor (MIF) production may occur in the absence of transformation or the reverse (Kirk- 
patrick, Rich & Smith, 1972). In pollen allergy, transformation may occur without MIF production. In 
sensitization to tobacco mosaic virus antigen derivatives, some substances could produce positive skin 
tests and MIF production but failed to produce transformation (Spitler et al., 1970). It seems likely 
that MIF production occurs either by a separate pathway or as a step in the sequence of events which 
culminate in blastogenesis (Chaparas er al., 1970). In culture, MIF is demonstrable after 2 h incubation 
whereas morphological changes do not occur before 20 h. Vinblastine and cytosine arabinoside, while 
greatly reducing cell division, do not interfere with MIF production zm vitro (Bloom et al., 1972). The 
effector mechanism in delayed hypersensitivity is probably associated with a mature dividing cell. 

The peripheral leukocyte migration inhibition test, while it may not be a measure of MIF production, 
has been accepted as a measure of cell mediated immunity and correlates well with delayed hypersen- 
sitivity and skin testing (Bloom er al., 1972; Søborg & Bendixen, 1967). 

The use of the test in our study supports the concept of a localized defect in the effector limb of 
cellular immunity, probably concerned with the production of MIF or a related substance. 


ACKNOWLEDGMENTS 


We would like to thank the South West Thames Regional Hospital Authority for their financial 
support and Dr B. Watson, for his help with the statistics. 


544 R.W.Gange et al. 


REFERENCES 


Broom, R.B. et al. (1973) In vitro methods in cell mediated immunity-—a progress report. Cellular Immunology, 
6, 331. 

Broom, R.B., GAFFNEY, J. & JIMENEZ, L. (1972) Dissociation of MIF production and cell proliferation. Journal 
of Immunology, 109, 1395. 

BRADSTREET, C.M.P. & TAYLOR, CPI (1962) Technique of complement fixauon test applicable to the diagnosis 
of virus diseases. Monthly Buileti» of the Ministry of Health and Public Lebrratery Service, 21, 96. 

Cuaparas, S.D., THor, D.E., Goperev, H.P., Bear, H. & HENDRICK, S.R. (1¢70) Tuberculin active carbohydrate 
that induces inhibition of macrophage migration but net lymphecyte transformation. Science (Washington 
D.C.), 170, 637. 

Dote, R.G. & Coucn, R.B. (1970) A prospective study of chronic herpes sizaplex virus infections and recur- 
rent herpes labialis in humans. Jeurnal of Immunology, 104, 289. 

JuEL-JENSEN, B.E. (1973) Herpes simplex and Zoster. British Medical Fourna?, i, 406. 

KIRKPATRICK, C.H. Ricu, P.R. & Smith, T.K. (1972) Béfect of transfer factcr on lymphocyte function in anergic 
patients. Journal of Clinical Investigation, 53%, 2948. 

Lauscu, R.N., SWYERS, J.J. & Kavrman, H.E. (1965) Delzyed hypersensitzviry to herpes simplex virus in the 
guinea-pig. Journal af Immunolog, 96, 981. 

ROSENBERG, G.L., FARBER, P.A. & NOTKINS, A.L. (1972) fr otro stimulation ef sensitized lymphocytes by Herpes 
Simplex virus. Proceedings of the National Acadamy of Sciences of the U S.A., 69, 756. 

RUSSELL, A.S. (1974) Cell mediated immunity to herpes sirsplex virus in man. Fournal of Infectious Diseases, 129, 
142. 

Soporc, M, & BENDIXEN, G. (1967) Haman lymphocyte migration as a parameter of hypersensitivity. Acta Medica 
Scandinavica, 181, 247. 

SPITLER, L.E., BENJAMIN, E., Younc, J.D., KAPLAN, M. & FUDENBERG, H.H. (1970) Studies of the immune 
response to a characterized antigenic determinant of žm tobacco mosaic varus protein. Journal of Experimental 
Medicine, 131, 133. 

Witton, J.M.A., Ivany1, L. & LEHNER, T. (1972) Cell mediated immunity im herpes virus hominis infections. 
British Medical Journal, i, 723. 


British Journal of Dermatology (1975) 93, 545. 


In vitro assay of immunity to human wart antigen 


WARWICK L.MORISON* 


Department of Dermatology, St Helier Hospital, Carshalton, Surrey 


Accepted for publication 3 March 1975 


SUMMARY 


The cell-mediated and antibody responses to human wart antigen have been studied in patients with 
warts and in controls. Most patients show a positive cell-mediated response at or about the time of 
resolution of their warts but the detectable immunity is short-lived. The majority of patients with 
warts have antibodies and the percentage rises both with resolution of the warts and with increase in 
the duration of the infection. No correlation between the presence of antibodies and the development 
of cell-mediated immunity was found. 


Preliminary results on a small group of patients with warts, using an im vitro assay of cell-mediated 
immunity to human wart antigen, have recently been published (Morison, 1974). The study has now 
been extended to a greater number of patients and in addition the humoral response to the same 
antigen has been investigated. The aim of this dual study was to characterize further the mechanisms 
involved in the resolution of wart virus infections. 


PATIENTS AND CONTROLS 


Patients 

118 patients were examined and they fell into three categories: Fifty-two patients were examined on 
two or more occasions, at least once while their warts were judged, clinically, to be active. Five 
patients were examined only after resolution of their warts. Sixty-one patients were examined only 
before resolution of their warts. There were sixty-two females and fifty-six males with a mean age 
of 30 years and a range of 17-72 years. Treatment was prescribed at the first attendance, the pro- 
cedures used being: paint applied daily, cryotherapy or excision. The five patients examined only 
after resolution of their warts had not had any treatment. 


Control subjects 

Forty-one healthy people were examined but of these only twenty-eight had cell-mediated immune 
studies. There were nineteen males and twenty-two females with a mean age of 48 years and a range 
of 18-82 years. Ten had a past history of warts but none within the previous § years. 


* Present address: Department of Dermatology, Massachusetts General Hospital, Boston, Mass. 02114, U.S.A. 
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METE ODS 


Studies of cell-mediated immunity 

As previously reported (Morison, 1974) the leukecyte migration inhibition test (LMI test) was used 
to assess the im vitro response to a human wart antigen (HWA) Unless otherwise stated the latter was 
used in a dilution of 107° for all aspects of the present study. Two further antigens were also tested: 


Crude wart antigen. A portion of the concentrated HWA was diluted to 107° using the supernatant 
removed after grinding the warts in acid-washed sand. Thus this antigen contained skin and serum 
proteins from many individuals. 


Individual wart antigen. Individual antigens were prepared from their own warts in some 
patients, scrapings being removed from their warts at their first attendance. 


Studies of humoral immunity 

A control positive serum was prepared by inoculation of a rabbit with HWA. The strength and 
specificity of the antiserum were checked ty the method of deuble immuno-diffusion (Ouchterlony, 
1958) and in addition the specificity was checked by electron-microscopy using the negative staining 
technique (Almeida & Goffe, 1965) after adsorption by normal skin. The pre-inoculation rabbit serum 
was used as a negative control. Serum was obtained from patients and controls at the time of per- 
forming the cell-mediated immune studies and stored at ~ 70°C. 


Methods for antibody detection 

Two test systems were used. The first was counter-current immuno-electrophoresis on cellulose 
acetate membrane (CIE), being based on the technique of Pesendorfer, Krassnitsky & Wewalka 
(1970). Test sera in 2 yl volumes were placed 1 cm apart along a 50x 360 mm cellulose acetate 
membrane and opposite, HWA in the same volume was placed at a distance of 6 mm. Electrophoresis 
was carried out at a gradient of 1co V for 3¢ min after which the membrane was washed and stained. 
A positive result is indicated by a line of precipitatien at the site of centact of antigen and antibody. 
For all tests controls of positive and negative rabbit antiserum were sun. 

The second system was that of kaemaggluänation inhibition (HI) based on a technique described by 
Fulthorpe (1957). The method involves adding HWA to the test serum and after 12 h fresh sheep red 
cells, sensitized with rabbit antiserum, are added. Heemagglutination indicates that antibody is not 
present in the patients’ serum in a detectable quantity. For the procedure the immunoglobulins in the 
rabbit antiserum were precipitated by the ammonium sulphate technique ‘Weir, 1967) and used in a 
volume of 1/5 of the original volume of serum. Two samples of red cells were sensitized, one with the 
immunoglobulin suspension and the other with normal rabbit serum, glutaraldehyde being used as the 
coupling agent (Onkelinx er al., 1969). Tes: sera were decomplemented and then adsorbed with the 
serum-tagged cells to remove heterophile antibodies to red cells or rabbit serum. Both lots of sensitized 
and unsensitized cells were included in all tests as controls and only a complete smooth carpet of cells 
spread evenly over the bottom of the well was taken as positive for haemagglutination, degrees of 
haemagglutination less than this being regarded as negative and therefore indicating the presence of 
antibody to HWA in the test serum. Tae HWA used for this test was frozen and thawed 40 times and 
used in a dilution of 1:80. Preliminary experiments shewed that progressive freezing and thawing of 
the antigen greatly increased its strength permitting an 8-fold diluticn after freezing and thawing 40 
times. 
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Immunoglobulin determinations 
Sera from patients positive on HI were examined further to determine the immunoglobulin class 
responsible for the positive result. Three treatments were used for the successive removal of IgM, 
IgG and IgA. The effectiveness of each treatment in removing the particular protein was first assessed 
on normal sera and on sera containing an excess of the protein, these sera then being tested for residual 
Ig by means of two-dimensional immuno-electrophoresis (Minchin Clarke & Freeman, 1968). 
Firstly mercaptoethanol was used on all sera to destroy IgM. Serum was incubated with a 1:10 
volume of 0-2 M 2-mercaptoethanol at 37°C for 2 h and the serum was then tested in the HI system. 
Next IgG was removed using staphylococcal protein A adsorption. This procedure is based on an 
observation that certain strains of Staph. aureus produce a protein, termed protein A, which reacts 
with the Fe part of IgG globulins and that three of the four sub-classes of IgG can be precipitated by 
this protein (Jensen, 1958; Forsgren & Sjoquist, 1966; Kronvall & Williams, 1970). Staph. aureus, 
phage type 52 (NCTC No. 8530), was used for the procedure; test sera were adsorbed using a 1:2 
dilution of packed bacteria and incubating at 37°C for 30 min. Sera from patients still positive after 
the mercaptoethanol treatment were adsorbed using this technique. Two serum samples from each 
patient, original untreated serum and post-mercaptoethanol treated serum, were then tested in the 
HI system. Sera still positive after these last two treatments were further adsorbed using anti-human 
IgA serum (Wellcome) in a dilution of 1:8 for 1 h at room temperature. Three serum samples from 
each patient, original untreated serum, post-mercaptoethanol serum and post-staph. protein A serum, 
were adsorbed with the anti-human IgA serum and tested in the HI system for antibody activity to 
HWE. 


RESULTS 


Cell-mediated immunity 

As mentioned in the previous study (Morison, 1974), a migration index of less than o Bo was regarded 
as a positive result. The results obtained in the fifty-seven patients examined at least once after re- 
solution of their warts are shown in Table 1. Of these patients nine showed a positive response to 


TABLE 1. Results of cell-mediated immune studies 





Number of patients showing an increased 





Treatment Number and positive response in LMI test 
examined after resolution 
Excision and cautery 8 I 
Cryotherapy 12 7 
Paint 32 29 
Nil 5 5 





wart antigen at the first examination, of whom eight were clear of their warts within 2 months. Apart 
from this there was no correlation between duration of treatment and degree of responsiveness to 
wart antigen. The results obtained in the pre-resolution tests in patients having a single examination 
were compared with those in patients having two or more examinations but there were no significant 
differences between these two populations as judged by the single examination. The responsiveness to 
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wart antigen was followed in four patents who gave a positive response in their first post-resolution 
examination. All had lost their positive response wEbm 10-13 weeks. 

Six patients were examined both before and after resolution of Cer warts using both HWA and 
crude wart antigens for comparison. There was som minor variation in the results but in no case did 
a patient show a conversion from a negative to a pesitive respense by using the crude wart antigen. 
Nine patients were examined using their own wert antigen in comparison with HWA and in four 
examination was possible both before and after zeseiution of their warts. There were no marked 
variations in the results and if patients were positive with HWA they were positive with their own 
antigen and vice versa. 

None of the twenty-eight controls gave a positive response to wart antigen. 


Humoral immunity 
The rabbit antiserum was found to contain a specific antibody to HWA both by the Ouchterlony 
technique and by electron-microscopy, there being ne reaction with an extract of normal skin and no 
alteration in strength after adsorption with norma? skin. 

The results of the antibody studies are shown m Table 2. It can be seen that a much larger per- 
centage of patients were positive using the HI system as compared with the CIE test and that the 


TABLE 2. Results of antibody studies using aaemagghtination inhibition (HI) and 
counter-current immura-e.ectrophoresis (CIE) 











Number of “... Positive °% Positive Total "7. 
patients en HI on CIE positive 
A, Patients examined at 
least once after 
resolution of warts 
Pre-resolution 52 67 zi 7 
Post-resolution e? ER 47 88 
B, Patients examined 
only before resolution éI 70 28 70 
C. Control subjects At 37 17 37 


TABLE 3. Types of immunogichulin respease to HWA 


%5 Distribution antibody classes 





Number giving - 
positive result ` Ie’ IgG IgM IgG IgM-++igG+IgA 





A. Patients examined at 
least once after 
resolution of warts 


Pre-resolution 35 Ki 22 
Post-resolution 47 ar 13 21 9 
B. Patients examined 
only before resolution 43 KS 2 23 5 


C. Control subjects I5 100 
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number having antibodies increased after resolution of the warts. A number of patients were positive 
by the HI system and negative with CIE and vice versa. The results of the immunoglobulin deter- 
minations are shown in Table 3 and it can be seen that pre-resolution sera showed mainly an IgM 
response while post-resolution sera contained IgG or IgA in almost 50 °% of cases. The results obtained 
with the HI system on pre-resolution sera were analysed according to the length of history of warts. 
The results are shown in Table 4 and indicate that patients with a history exceeding 3 years had 


TABLE 4. Relationship of antibody response to duration of wart infection 


eee 








Duration of wart infection °4, Patients °* Distribution of antibody classes 
in years with detectable antibody 
(No. patients in brackets) (No. in brackets) IgM IgG IgM -IgG IgM+IgG+IgA 
<I 68 (28) 96 4 
(41) 
1-3 53 (20) 85 Is 
(38) 
>3 88 (30) 48 3 43 6 
(34) 


eee 


antibodies more frequently than those with a history of less than a year and that the proportion of 
patients having IgG and IgA antibodies rose with the duration of the infection, However a history of 
1-3 years was associated with a lower incidence of antibodies. Since the type of treatment appeared to 
correlate with the cell-mediated immune response, the effect of this on antibody response was analysed 
but no pattern was evident. 

Of the ten controls with a past history of warts eight had detectable antibodies. Of the thirty-one 
controls without a history of warts seven had detectable antibodies. 


Comparison of humoral and cell-mediated studies 
Antibody results as measured by both systems were compared to the cell-mediated immune responses 
and the analysis is shown in Table 5. Patients examined pre- and post-resolution showed no correlation 


TABLE 5. Relationship of antibody response to cell-mediated immune response 


000mm ee aaas 





Number of “4 Column r Number of %4 Column 3 
patients patients with patients patients with 
showing detectable showing detectable 
positive antibody negative antibody 

response to response to 

CWA in LMI CWA in LMI 
test test 
A. Patients examined at 
least once after 
resolution of warts 
Pre-resolution 9 77 43 77 
Post-resolution 42 87 15 OO 
B. Patients examined 
only before resolution 10 60 5I 72 
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between the two responses. Patients examined only before resolution who showed a negative response 
in the LMI test were more likely to have antibodies as compared to those showing a positive response. 
However the number in the latter group was small. 


BISCUESION 


The present study reinforces the earlier finding thet cell-mediated immunity, as measured by the 
LMI test, to human wart antigen increases in some patients at the ume of resolution of their warts. 
Unfortunately the ideal study could not be done, ramely to follow a group of patients without using 
any treatment. However by using several treatments some ideas can be put forward. Excision and 
cautery do not appear to alter immunity and that is probably due to the antigen being separated, 
rapidly, away from the host, preventing any change in immune status. Successful cryotherapy prob- 
ably does the same but some patients having this treatment presumably develop an inflammatory 
reaction sufficient to allow their lymphocytes to become sensitized te wart antigen. The situation is 
different when a paint is used as treatment. Almost all patients showed an increased and positive 
response to wart antigen. The three who dic not were possibly examined at the wrong time, immunity 
waning by the time of the examination. That the imcrease in immunity seen in most patients is not 
likely to be just a side-effect of treatment is shown by the positive response found in the five patients 
whose warts underwent spontaneous resolution without any treatment. Furthermore, that a positive 
response is an integral part of successful resolution is indicated by the fairly rapid resolution of the 
warts in the nine patients having a positive response at the first examination. 

The duration of the immune response as tested by this system is short, not extending beyond 3 
months in any of the patients tested serially. This might explain why a further attack of warts can 
occur only months after one has. resclved. 

It is not possible to grow wart virus reliably and therefore extracts of warts have to be used as antigen; 
this raises the possibility that the test is measuring sensitivity to other skin and serum proteins in 
the pooled antigen. By using the crude wart antigen a deliberate attempt was made to increase the 
quantity of skin and serum proteins in the antigen. This did not result in any of the patients tested 
converting from a negative to a positive response. Furthermere, when some patients were tested with 
their own antigen there were mo conversions. Although the possibility of sensitivity to other than 
wart antigen is not completely excluded it woud appear unlikely. Sensitivity to the wart virus as 
opposed to sensitivity to other wart antigens is nct established in this study and this point will only be 
clarified when the wart virus is grown in cuiture. 

A number of systems have been applied to the study of the antibody response to wart antigen in 
humans with as many different results. Fer the present study the CIE system was first tried but, as 
previous workers have found (Cubie, 1972), it is relatively insensitwe. The HI system was therefore 
tried and while this system is not efficiert in the quantitative evaluation of the antibody response it 
does appear to give a good qualitative assessment. Of the patients with active wart infection, 73% 
had antibodies and the predemunant antibody was IgM, it being the only antibody present in 73°%. 
Sera obtained from patients after resolution of their warts showed an increased incidence of antibodies, 
88°<, and while IgM is still the dominant antibody, 43°. also contain IgG. Analysis of results in 
terms of length of history of warts shows that the longer the warts are present the more likely are 
antibodies to develop, 68°% of patients with a history shorter than a year having antibodies as com- 
pared with 88° of those with « history of 3 years cr longer. In addition only 4°, of patients with a 
history of less than a year had IgG antibody while 52°.) of those with a history of 3 years or more 
had this antibody. It can therefore be concluded tha: both resolution of warts and increasing duration 
of warts are associated with an increased incidence of antibodies and the development of antibodies in 
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the IgG class. It has been shown in guinea-pigs that a small dose of wart antigen elicits only an IgM 
response while a larger dose produces an IgM and an IgG response (Furminger, 1970). Wart virus, 
being mainly in the upper layers of the epidermis (Almeida, Mowatson & Williams, 1962), probably 
does not reach antibody-forming cells in very large quantities. However spontaneous resolution, 
inflammation associated with treatment and accidental trauma no doubt release a larger amount of 
antigen thus explaining the alteration in the antibody status. 

Among the control subjects, 37°%, had antibodies to wart antigen, all of the IgG class. Half of the 
controls with antibodies did not give a past history of warts. Similar results have been reported 
previously (Ogilvie, 1970). 

This study has failed to demonstrate any positive correlation between the development of cell- 
mediated immunity and the presence of antibodies. Resolution of warts is associated with an increase 
in the incidence of antibodies but a similar increase was seen in patients who developed cell-mediated 
immunity as compared with those who did not. Whereas there is a close correlation between the 
method of treatment and the development of cell-mediated immunity there is no indication that the 
method of treatment influences the type or presence of antibody. It would appear that cell-mediated 
immunity to wart antigen is closely associated with the resolution of warts but whether it is a cause or 
effect relationship is not established in this study. 
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SUMMARY 


Competence of cell-mediated immunity in patients with warts was assessed by measuring in vitro 
response to PHA and PPD. Patients with warts were found to be less responsive as compared with a 
control group and this deficiency was related to the length of history of the wart infection. 


The suggestion has been made that cell-mediated immune responses play a part in achieving successful 
resolution of wart virus infections (Morison, 1974a, 1975). If that is so, then possession of a competent 
cell-mediated immune system would be a prerequisite for the successful resolution of warts in a 
patient. Some patients have difficulty in eradicating their warts and perhaps they are different from a 
normal population, either in respect of their cell-mediated immune function in general or only as it 
applies specifically to wart antigen. The aim of the present study was to test the first possibility by 
comparing the cell-mediated immune responses in a group of patients with warts to those of a control 
group. Two tests of such responses were studied, response to purified protein derivative (PPD) and 
response to phytohaemagglutinin (PHA), both being tested in vitro. 


PATIENTS AND METHODS 
Patients 
A total of seventy-eight patients were investigated, thirty-eight females and forty males, with a mean 
age of 30 years and a range of 17-71 years. All patients, apart from having warts, were considered to 
be fit and had no significant systemic disease. The duration of wart infection varied ; twenty-seven 
patients gave a history of less than 1 year, twenty-two patients more than 1 but less than 3 years 
and twenty-nine patients gave a history of more than 3 years. 


Control subjects 
Sixteen healthy control subjects were examined, eight males and eight females with a mean age of 43 
years and a range of 24-74 years. 


* Present address: Department of Dermatology, Massachusetts General Hospital, Boston, Mass. 02114, 
U.S.A. 
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Methods 

Cell-mediated immune responses to the antigen and nutogen were measured using the leukocyte 
migration inhibition test (Søborg & Bendixen, 1967). PPD (Weybridge, freeze-dried) was used in a 
concentration of 100 ugm/ml in activated chambers. This concentration was found satisfactory for 





David, 1971). A migration index less than 0-80 indicates sensitivity to the antigen. PHA (Wellcome, 
freeze-dried grade) was added te activated chambers in a concentration of 5 ugm/ml. A previous study 
(Morison, 1974b) indicated that with this mitogen a migration index above 0-50 is abnormal, between 
0:30 and 0-50 is equivocal and bel@w 0-20 is normal. 


RESULTS 


PHA stimulation in patients 

The results obtained are shown in Fig. 1. Elevem patients (it 2 had results above an index of 0-50 
and twelve patients (15:3°%,) hac aa index between © 30 and oso, The mean result for the group was 
0:26 with a range of 0-03-0°76. Table 1 shows the results subdivided according to the duration of the 
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FIGURE 1. Migration indices folovaing PHA stimulation in patients with warts. 


infection. The mean migration index is higher in patients with a longer history of warts and, in 
addition, almost all patients wich migration indices greater than 0'30 had had warts for longer than 1 
year. Those patients with warts for longer than 3 years had a mean index above 0-30 and over 50% 
had a result above 0-30. 

Suppression of the PHA response by the wart infectioa did not appear to occur; nine patients were 
examined both before and after the resolution of their warts and the greatest difference between the 
two results was 0-06. 
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TABLE I. Results of PHA and PPD stimulation analysed according to duration of wart infection 








Duration of Number of Mean migration °% with index ° with negative 
wart infection patients index on > 0.30 on response to PPD 
(years) PHA stimulation PHA stimulation 
<I 27 og 4 7 
1-3 22 0-25 32 41 
>3 29 0°36 52 31 





PPD stimulation in patients 
Twenty of the seventy-eight patients (26 °~) gave a negative result. It can be seen from Table 1 that 
most of these patients had a history of warts exceeding 1 year. 


Control subjects 
With PHA stimulation the mean migration index was ois with a range of 0:03-0:27. On PPD 
stimulation two (13 %4) gave a negative result. 

A summary of the results obtained in patients and control subjects is given in Table 2. 


TABLE 2. Summary of PHA and PPD results 





Patients with warts Control subjects 





Mean migration index on 





PHA stimulation WI Kéi 

°4, with index > 0-30 on 

PHA stimulation 29 o 

% with negative response 

to PPD 26 13 
DISCUSSION 


The patients in the present study are not representative of people with warts in the general population 
as there is a strong bias towards those who have difficulty in eradicating their infection. For this reason 
they are suitable for the present study. The responses to PHA among the patients are outside the 
normal range in 29 % of cases whereas, by contrast, none of the controls exceeded this range. This 
abnormality bears a strong relationship to the duration of the warts, patients with warts of short 
duration giving a normal result in almost all cases, while patients with a long history giving an abnormal 
result in over 50 % of cases. The responses to PPD also appear to be different in patients as compared 
with controls. However it is realized that these are not matched groups. The PPD results also correlate 
with the duration of the infection; most of the patients with a negative result had had their warts for 
more than 1 year. 

There appears to have been only one previous study of the immunological make-up of patients with 
warts (Brodersen, Genner & Brodthagen, 1974). It was found that children with warts had a signifi- 
cantly lower incidence of positive tuberculin skin tests as compared with a control group. The pos- 
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sibility that the viral infection suppresses tuberculin sensitivity was not investigated but the present 
in vitro study would indicate that this is not a significant factor. 

Warts are a very common infection and it weulé seem probable that in general they develop not 
because of any significant immune or other deficiency, but rather as a result of exposure and change. 
However there is marked variation in patient ability to control and eradicate the infection and some 
patients have what appear to be very resistant warts. A problem in the present study has been to 
define a ‘resistant’ wart. Duration ef infection has been selected but it i realized that number of warts 
and amount of treatment are other factors which could be considered before deciding that warts are 
resistant. However accepting these limitations the present study inclicates that non-specific cell- 
mediated immune responses are to some extent detective in patients with a long history of wart in- 
fection. It therefore i postulated that the lack of a fully competent cell-mediated immune system 
may well be the reason why such patients have difficulty in eradicating their warts. 
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SUMMARY 


The nature of a protein hapten conjugate which could effect lymphocyte transformation in nickel 
hypersensitivity was investigated by subjecting the culture media employed to radiochromatographic 
analysis. Autoradiographic studies with °*Ni demonstrate direct binding of nickel salts to the lympho- 
cyte cell surface. This occurs with a proportion of lymphocytes both from nickel sensitive and from 
control subjects and so binding is not of itself the stimulus for transformation. 


We have previously shown (Hutchinson, Raffle and MacLeod, 1972) that in nickel sensitive subjects 
positive lymphocyte transformation tests are obtained when nickel is used as a stimulant in optimum 
concentrations, either as the sulphate or as the acetate, and that this nickel induced transformation 
is specific for subjects who show clinical and patch test evidence of nickel sensitivity. These findings 
have been confirmed by other workers (Forman & Alexander, 1972; Millikan, Conway & Foote, 1973). 

The antigenic potential of nickel salts is manifest with lymphocytes in the presence of Medium 199. 
In an attempt to elucidate the binding of nickel in this system we have carried out radiochromato- 
graphic and autoradiographic studies. 


Radiochromatography 
The following radiochromatographic studies were carried out: 

Preliminary 2-way thin layer cellulose chromatograms with Medium 199 to which °*Ni as 
NiCl,—Sp. act. 1 mCi/ml (95 ug Ni/ml)—was added showed that the nickel had been bound to glycine, 
histidine, lysine, and to a lesser extent to aspartic acid and serine. 30 4l of °*Ni(= 1074 mEq Ni/ml) 
were subsequently added to 1 ml of each of the following solutions: 


(1) L-Lysine monohydrochloride (1 mg/ml sterile water), 
(2) L-Histidine (1 mg/ml sterile water), 

(3) Glycine A.R. (1 mg/ml sterile water), 

(4) Medium 199. 


Correspondence to: Dr F. Hutchinson, Department of Medical Physics, Ninewells Hospital, Dundee DD2 1UB. 
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Plates were run in respect of each, both for qualitative assay by autoraciography and quantitative assay 
by liquid scintillation counting of the mdividual ammo acid spets. 


Autoradiography 

®3Ni solution was added to cultures of control lymphocytes and of nickel sensitive lymphocytes, sus- 
pended in Medium 199 or in phosphate buffered saline (PBS) with or without the addition of autolo- 
gous serum, and autoradiography subsequencly perfermed. The lymphocytes (> oo". of cell content) 
were obtained by Ficoll Triosil separation ‘Harris & Ukaejiofo, 1970) from venous blood of 3 nickel 
sensitive and paired control subjects and °* Ni was added as follows to duplicate culture tubes: 


(1) WBCs suspended in 1-5 mi Medium 199 pius o-5 ml autologous serum plus 60 pCi °° Ni (= 
vo" im Eq Ni/ml), 

(2) WBCs suspended in 1-5 ml PBS plus 0-5 mi autologous serum plus 60 pCi °*Ni, 

(3) WBCs washed x 3 with PBS plus 2 ml PBS plus 60 „Ci ©? Ni. 


Sample (1) was harvested after 6 days while samples (2) and (3) were harvested after 24 h. Autoradio- 
graphy was carried out using Kodak A.R.:0 stripping film which was left in contact with the cell 
smear for 6 weeks before developing. The smears were counter-stained with Giemsa stain. 


RESULTS 


Radiochromatography 

Radiochromatography identified nicke! binding te lysine, histidine, glycine, serine, and aspartic acid, 
in the Medium 199. The binding was in the ratio cf 47 : 3-5 : 2: 1: 1. These figures were confirmed by 
the results for the individual amino acids which again showed lysine to be the major binding amino 
acid. 


Autoradiography 

Autoradiographs were obtained and these showed binding of °*Ni to approximately 20 °% of lympho- 
cytes both from normal and from nickel sensitive subjects “Figs 1 aad 2). Binding occurred not only 
with cells suspended in Medium 199 and cells suspended in serum but also with cells suspended in 
phosphate buffered saline. 


DISCUSSION 


Antigenic triggering of lymphocytes sensiuzed to mickel may occur in one of three ways. Nickel may 
form a conjugate with amino acids or proteins ir the serum, it may bind directly to lymphocytes, or 
it may react with serum components to produce some unknown factor which is the sensitizer. Our 
results show that an amino acid coniugate is formed, mainly with lysine, in the culture medium, and 
other workers have shown that a nickel protein complex can be isolated from human serum (Himmel- 
hoch et al., 1966). Mirza, Perera & Bernstein (1974) have reported positive results with a leukocyte 
migration inhibition test in nickel dermatitis usiag a nickel bovine albumin complex. Our results also 
show that nickel binds directly to the lymphocyte ceil surface of approximately 20 °4 of lymphocytes 
from both normal and nickel sensitive subjects. :rrespective of the supporting medium. Hence the 
conditions exist for at least two of the possible triggering mechanisms and it may be that hapten 
conjugation occurs on the cell surface. This posibility is also raised by the results of other workers. 
Geczy & Baumgarten (1970) have concluded, as the result of lymphocyte transformation and auto- 
radiographic studies, that the coajugation of dinitroflucrobenzene (DNFB) to the lymphocyte 
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FIGURE I. Autoradiograph showing binding of °*Ni to lymphocytes (x 500). 
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FIGURE 2. Autoradiograph showing binding of °*Ni to lymphocyte (x 2000). 
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triggers transformation in guinea-pigs sensitized to this chemical. McFarlin & Balfour (1973) were 
able to induce contact sensitivity in the pig against DNFB by i vitro conjugation of Dinitrophenyl 
to autologous lymph node cells and subsequent infusion via afferent lymphatics. Jones & Amos (1974) 
adduce evidence that beryllium sulphosalicylate will react directly with guinea-pig lymphocytes 
and trigger them to produce migration inhibition factor (MIF). Hence it may well be a general 
phenomenon that hapten protein conjugation occurs on the surface of the lymphocyte. 

However, the labelling of lymphocytes with °°Ni, which occurs in approximately 20°% of both the 
nickel sensitive and control subjects, is different from that in the case of 7°3Hg (Carron, Poutala & 
Provost, 1970) which showed no specific cellular labelling. Nickel however is a transition element 
which has been shown to be a specific stimulant, and the different electronic configuration of the 
heavy metal mercury which is a non-specific stimulant may account for this. The nickel labelling may 
relate simply to the cell membrane characteristics of a sub-population of peripheral lymphocytes and 
be analagous to the binding of a saccharose-Fe-III-hydroxide glycine compound (FHG-S) to lym- 
phocytes demonstrated by Desaga (1974) where different binding patterns occur with T and B cells. 

Further work is obviously required in order to elucidate the basic mechanism of nickel hyper- 
sensitivity. 
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SUMMARY 


Thirty-one proprietary corticosteroid ointments were evaluated for vasoconstriction using an occluded 
blanching test. The results were expressed as three parameters: (1) area under the blanching curve, 
(2) summed °% total possible score, and (3) square root transformation of sum of scores divided by 
number of volunteers. Experiments were performed to (a) compare the bio-availability and activity of 
the ointments, (b) determine the effect of antimicrobial additives, and (c) assess the retention of 
steroids in the skin. Scores for the additive-containing and ‘plain’ preparations were within 90%, 
except for Locorten-Vioform/Locorten (58°%). A steroid reservoir in the skin was demonstrated 
lasting for 8-14 days. Selected preparations were re-tested by a non-occluded method. The results for 
the ointments were compared with those previously obtained using the corresponding creams. 


Barry & Woodford (1974) compared the bio-availability and activity of thirty proprietary corticosteroid 
creams and gels using the vasoconstrictor assay. That work has now been extended to the corresponding 
ointments. 


MATERIALS AND METHODS 


Thirty-one topical corticosteroid ointments (Table 1) were investigated, the volunteers and methods 
employed being as previously described (Barry & Woodford, 1974). 


RESULTS AND DISCUSSION 


The blanching response for each ointment is a measure of its activity as a function of time. The 
‘activity’ of a preparation is its ability to produce pallor as reflected by the area under the blanching 
curve; hence, corticosteroid formulations may be ranked according to their activity, irrespective of the 
steroid or base employed, The ‘bio-availability’ of a preparation refers to the activity of a given cortico- 
steroid in a particular base compared to its activity in different bases. Thus, the bio-availabiliry and 


563 


564 


B.W Barry and R. Woodford 


TABLE 1. Proprietary ointments used in vasoconstrictor assays 


eg 





Ointment Manufacturer Steroid and °% wiw Additive and °% w/w 
Adcortyl Squibb Triamcinolone acetonide, © I m 
Betnovate Glaxo Betamethasone es valerate, >T — 
Betnovate-A Glaxo Betamethasone s valerate, O-1 Aureomycin, 3:0 
Betnovate-C Glaxo Betamethasone as valerate, oI Clioquinol, 3-0 
Betnovate-N Glaxo Betamethasone as valerate, O'I Neomycin sulphate, oz 
Deflamene Pharmitalia Formocortal, @ 625 — 
Deflamene-A Pharmitalia Formocortal, ois Paromomycin sulphate, Oz 
Dermovate Glaxo Clobetasol propionate, o-os _ 
Drenison Lilly Flurandrenoians, 9°05 _ 
Drenison with 

Neomycin Lilly Flurandrenolene, 0-05 Neomycin sulphate, 0'5 
Ficoid-2 Fisons Fluocortolone pivalate, o 1 — 
Fluocortolone kexanoate, © I 
Ficoid-2 Plus Fisons Fluocortolone pivalate, © T Clemizole hexachlorophenate, 
Fluocortolone hexanoate, O'I 25 
Haelan Dista Flurandrenoleme, 0-012§ — 
Haelan-C Dista Flurandrenolore, ©0125 Clioquinol, 3-0 
Hydrocortistab Boots Hydrocortisone acetate, 27 — 
Hydrocortisy! Roussel Hydrocortisone, o? _ 
Ledercort Lederle Triamcinolone acetonide, 0-1 — 
Locorten Ciba Flumethasone pivalate, 0'02 — 
Locorten-Vioform Ciba Flumethasone pivalate, 0-62 Clioquinol, 3-0 
Propaderm Allen & Hanburys Beclomethasene dipropionate, 0-025 — 


Propaderm-A 
Propaderm-C 
Propaderm-N 


Allen & Hanburys 
Allen & Hanburys 
Allen & Hanburys 


Beclomethasene dipropionate, 0-025 
Beclomethasezxe dipropionate, 0-025 
Beclomethasese dipropionate, 0°025 


Aureomycin, 20 
Clioquinel, 3-0 
Neomycin sulphate, oz 


Synalar ICI Fluccinolone acetonide, 0025 — 
Synalar-C ICI Fluocinolone acetonide, œ025 Clioquinol, 3:0 
Synalar-N ICI Fluccinolone acetonide, a 025 Neomycin sulphate, oz 
Topilar Syntex Fluclorolone acetonide, 0-025 == 
Tri-Adcortyl Squibb Triamcinolone acetonide, OI Neomycin (as sulphate), 0°25 
Gramicidin, 0-025 
Nystatin, 100,000 iu/g 
Ultradil Schering Fluocortolone p:valate, o-f — 
Fluocortolone hexanoate, O'I 
Ultralanum Schering Fhliocortolome, ¢-25 Clemizole hexachlorophenate, 
Fluccortolome hexanoate, 0°25 25 
Ultralanum Schering Fluocortoloa2, 6-25 —_ 
Plain Fluocortoloze hexanoate, 0°25 


eg 


activity of triamcinolone acetonide in Adcortyl vncment may be compared with those of the same 
steroid in Ledercort ointment, while the activity of either preparation may be compared with the 
activity of, e.g. Betnovate ointment. 


Occluded test 

By employing Betnovate cream it wes possible to relate the results for each ointment to those obtained 
with a ‘standard preparation’ (Barry & Woodford, 1974). By this means the results for all preparations 
employed in the three separate cintment trials were comparable witveach other and with those obtained 
previously with the gels and czeams. 
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FIGURE I. Percentage of the total possible score as.a function of time for formulations indicated— 
occluded test. 
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FIGURE 2, Percentage of the total possible score as a function of time for formulations indicated— 
occluded test. 
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Blanching profiles for the additive-free ointments are shown in Figs 1-4, separated and occasionally 
dotted for clarity. The presence of anti-microbial additives had no apparent effect on the shape of the 
blanching curves, exceptions being Locorten-Vioform and Tri-Adcorty! ointments, and so only the 
results for the last-mentioned preparations are shown graphically. Experimental points were omitted but 
all lay on or near the curves as drawn. Many preparations gave curves with a peak in the 9-12 h region 
with a marked fall-off thereafter. Exceptions were Synalar (where the peak was in the 16-18 h region: 
Fig. 3), Tri-Adcortyl (where the peak was in the 16-18 h region but the 32 h response was more than 
70", of the peak value: Fig. 4), Ledercort and Adcortyl (where the blanching curves tended to plateau 
over the region 15-30 h with a maximum at 24 h: Figs 2 and 4) and Hydrocortisyl (where the scores 
decreased continuously after 6 h: Fig. 3). It is interesting to note the similarity of the curves for 
Adcortyl and Ledercort, together with their difference to the blanching profiles for the other ‘plain’ 
formulations (i.e. those not containing antimicrobial additives). It appears that the characteristic 
curves for Adcortyl and Ledercort were a reflection of the rather poor bio-availability of triamcinolone 
acetonide from these ointment bases. The summed percentage of the total possible scores (i.e. the 
percentage of the total possible scores summed for all time periods) for the ‘plain’ and corresponding 
additive-containing preparations were within 90% except for Locorten-Vioform which was 58°% that 
of Locorten (Table 2). 

The scores for each volunteer were summed over all reading times and analysed statistically as the 
nontransformed data and as each of five (x~', x "7. log x, x? and x”) transformations (Barry & Woodford, 
1974). Tests for non-additivity indicated a preference for the square-root transformation and the 
analysis of variance was calculated using those values. For the three occluded trials treated as one 
experiment, statistically highly significant differences existed between the preparations (F = 33-42, 
P<o-or) and between the volunteers (F = 14°88, P<o-o1). Calculation of the minimum significant 
range value k using the Studentized range test (Goldstein, 1964) permitted comparison of the pro- 
prietary formulations. Significant differences between preparations occurred when their Tm/10 mean 
values (Table 2) differed by a figure greater than the value of k. For example, the non-significance 
range for Propaderm was 4:90 + 1°02, i.e. 5:92-3:88. Hence, Propaderm was not significantly different 
to the preparations in Table 2 from Synalar-N to Propaderm-N with the exception of Dermovate, 
which was significantly more active. 

Re-occlusion of the application sites in three volunteers (for which, therefore, statistical analysis was 
inapplicable) permitted estimation of steroid retention in the stratum corneum. The degree of maximal 
blanching was, in general, proportional to the ranking of preparations (Table 2) with obvious steroid 
reservoirs being established in the case of Dermovate and the Synalar preparations. Subsequent 
re-occlusion showed that the presence of steroids in the skin could not be demonstrated after 12 days, 
with the exception of Dermovate and Synalar which disappeared after 14 days. 


Non-occluded test 

Betnovate cream was employed as a ‘standard preparation’ so that the results for the non-occluded 
ointments could be compared with those obtained with the corresponding creams and gels (Barry & 
Woodford, 1974). 

Blanching profiles obtained are shown in Fig. 5 (note contracted ordinate compared with Figs 
1-4). In general, the shapes of the curves obtained in the occluded and non-occluded tests were similar 
except that Synalar showed a more gradual, almost linear, decrease from the peak value (the 48 h 
response was about 50% of the 12 h value: Fig. 5). As in the case of the occluded experiments the 
presence of antimicrobial additives had little apparent effect on the shapes of the blanching curves. 

The area under the curve and summed percentage of the total possible score values obtained in the 
non-occluded test were often of the order of those produced by the occluded procedure (Table 2). 
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non-occluded test. 


This is a reflection of the occlusive nature of ointmeat bases: apparently little increase in blanching 
response was produced by further occluding the eitment sites with polyester film. 

Re-occlusion of the non-occluded sites produced very similar results to those of the occluded 
experiment. This observation is in accord with the occlusive nature of the ointment base, whose 
capacity to establish a steroid reservoir in the skin is not apparently augmented by Melinex film. 


Comparison of ointments and creans 

The results obtained with the ointments will new be compared with those produced by the cor- 
responding creams (Barry & Woedford, 1974). Only the more important points which may exemplify 
general principles will be discussed. 


Occluded test 
In most cases the shapes of the occluded ointment curves were the same as those of the corresponding 
creams while the peak heights were often the same ar slightly less. Notable exceptions were Adcortyl 
and Tri-Adcortyl ointments where the peak heights were only 47°%, and 64°%, respectively, of the 
corresponding creams. The areas under the blanch ng curves and especially the summed percent total 
possible scores were much iower for Adcortyl and Tri-Adcortyl omtments than their creams. The 
vehicle for both ointments is Plustibase: it would appear that at least some corticosteroids have a low 
thermodynamic activity in Plastibase with a reduced release rate of drug to the skin. Ledercort ointment 
also produced lower blanching responses than Ledercort cream, implying that triamcinolone acetonide 
penetrates the skin less readily from proprietary eintments than from creams, irrespective of the 
proprietary ointment base. 

The summed percentage of the total possible scores for the ‘plain’ ointments and equivalent 
preparations containing antinucrobial additives were within o". except for Locorten-Vioform, 
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which was 58% that of Locorten (Barry & Woodford (1974) reported a value of 53°% for the cor- 
responding creams). Whether these diminutions in response were due to the presence of clioquinol, 
the use of different bases or a combination of the two factors remains unknown. 

A rank order arrangement of proprietary formulations based on a biopharmaceutical parameter 
(i.e. area under the curve values) was approximately the same for the ointments and creams. The area 
under the curve values were often higher in the case of the ointments, especially so in the case of 
Ultralanum where the ointment was apparently much more active than Ultralanum cream. 

With some preparations it was rather difficult to assess the degree of pallor on re-occlusion and 
because only three volunteers were employed it was difficult to compare accurately the retention of 
steroid in the skin resulting from ointment and cream application. In many cases the steroid reservoir 
in the skin 8 days after commencement of the experiment was approximately the same for the oint- 
ments and creams. For the Synalar, Topilar and Ultralanum ointments the degree of blanching was 
4~5-fold that produced by the creams but the statistical significance of this observation is obscure. 


Non-occluded test 

The shapes of the non-occluded ointment curves were very similar to those of the corresponding 
creams with the exception of Synalar where the ointment provided a graph rising to a maximum 
followed by a fall without the plateau so characteristic of the non-occluded Synalar cream. This may 
well be a reflection of the occlusive nature of the Synalar ointment base. The percent total possible 
scores obtained on re-occlusion of the ointments were greater than those produced by the creams, 
10-fold increases being apparent for the Synalar preparations: this again was probably due to the 
occlusive effect of the ointment vehicle. 
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SUMMARY 


Cyclophosphamide was ineffective in controlling acute disease activity in nine of eleven pemphigus 
patients, but when given during the remission phase even 50 mg cyclophosphamide per day was 
sufficient to prevent subsequent relapses in all the patients for quite long periods of follow-up. This 
small dose of cyclophosphamide could be given to outpatients and there were no side effects. 


In an attempt to avoid or minimize the side effects of prolonged corticosteroid therapy in pemphigus, 
cyclophosphamide has been used in sixteen patients. 


MATERIAL AND METHODS 


Sixteen patients with pemphigus (pemphigus vulgaris, 13; pemphigus foliaceus, 1; and pemphigus 
erythematosus, 2) were selected at random. The diagnosis in each case was confirmed by histopathology. 

Cyclophosphamide was administered in two dosage schedules: (1) intravenous schedule giving 200 
mg cyclophosphamide in 10 ml of distilled water by a slow intravenous injection daily for 20 days, and 
(2) oral schedule consisting of a 50 mg cyclophosphamide tablet given daily for periods varying from 5 
to 13 months. During this period the dosage of corticosteroid was reduced as much as possible and in 
some cases it was completely stopped. Regular checks were made on the haemoglobin, total and 
differential leukocyte counts, urinalysis and stools for occult blood in addition to any clinical signs of 
cyclophosphamide toxicity. The clinical course of the disease in each patient during and after this 
treatment was compared with the course before this treatment. 


RESULTS 


Twelve patients were treated with intravenous cyclophosphamide and six patients were given oral 
cyclophosphamide. Two patients given oral cyclophosphamide had earlier been treated with intra- 
venous cyclophosphamide. 


LV. treated group 
Twelve patients were treated with intravenous cyclophosphamide. In one patient, who had pemphigus 
vulgaris and Hodgkin’s disease, cyclophosphamide alone (2 relapses) or with corticosteroids (1 relapse) 
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was able to induce remissions within 1 or 2 weeks. In another patient it was able to control a relapse 
without the necessity of increasing the dose of corticesteroids. In a third patient treated during two 
different relapses, cyclophosphamide seemed to induce a remission within 2 weeks during the first 
relapse, but was apparently without any effect during the subsequent relapse. In one other patient who 
was treated in the remission phase, the treatment seemed to prolong the remission. In the remaining 
eight patients treated during the phase of clinical activity, cyclophosphamide did not seem to produce 
any significant effect on the course of the disease; the disease activity could not be controlled without 
giving a sizeable dose of corticosteroids, ner were subsequent relapses delayed. 

Eight patients tolerated the drug well, but four patieats developed side effects. Three patients 
developed nausea and vomiting, two developed reversible alopecia and one patient cach developed 
fever, leukopenia or diarrhoea. In two patients the drug had to be stopped because of severe side 
effects. 


Oral treated group 

All the six patients given oral cyclophosphamide were treated in the remission phase and they used it 
for 13, 8, 10, 5, 8 and 9 months respectively. These six patients have remained free from clinical 
lesions for 11, 9, 10, 7, 13 and 29 months respective.y ever since they started oral cyclophosphamide 
and none of them developed any side effects. Salient features in their case histories follow. 


CASE REPGETS 


Case 1. A 40-year-old female had never been free from pemphigus vulgaris involving the skin 
and mucous membranes since Janwary 1965 and had threaghout been on systemic corticosteroids. In 
July 1973, while her disease was centrollec on 30 mg of prednisone, she was given 50 mg cyclophos- 
phamide orally daily and the prednisone gradually withdrawn during the next 3 months. During 
the next 11 months of her follow up she has remained completely free from pemphigus lesions. 

Case 2. A 50-year-old female had a few lesions of pemphigus vulgaris in January 1972, which 
healed within 1 month. From April 1972 to August 1972 she had a more severe attack which was 
controlled with roo mg of prednisone a day. In November 1972 she had another relapse which was 
again controlled with 40 mg predrisone a day, but in January 1973 as the corticosteroids were being 
withdrawn she was put on oral cyclophosphamide in a dose of 50 mg a day. She continued taking cyclo- 
phosphamide until September 1973 and was still free from pemphigus lesions when last seen in March 
1974. 

Case 3. A 50-year-old male had pemphigus of the buccal mucosa in August 1964, followed 2 
months later by skin lesions. For nearly 8 years he hac lesiens off and on, and was on corticoster- 
oids almost throughout this period except for 11 momks between November 1970 and October 1971. 
As he was recovering from his last:attack in May 1973, he was given 59 mg cyclophosphamide a day 
without any corticosteroids and since then he has been almost completely free from pemphigus les- 
ions over a period of 10 months. 

Case 4. A 33-year-old female hac her first attack of pemphigus vulgaris in December 1972. By 
March 1973, 75°% of her skin had deen involved and she was put on 60 mg prednisone a day. As the 
lesions healed and the corticosteroids were being withdrawn, she was started on so mg cyclophos- 
phamide in June 1973 which was continued till December 1973. At foilow up in January 1974, she had 
remained free from lesions (for 7 months)-except for two or three lesions which developed in August 
1973. 

Case 5. A 55-year-old male had his first attack of pemphigus vulgaris in October 1972 which was 
controlled with 30 mg prednisone a day. After a remission of nearly 7 month, in April 1973, he had a 
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much more severe attack which was controlled with 60 mg prednisone a day. In May 1973 as the 
lesions were healing, he was given 50 mg cyclophosphamide a day orally and prednisone was gradually 
withdrawn. Cyclophosphamide was also stopped in January 1974 and he had remained free from 
lesions for 13 months when last seen in October 1974. 

Case 6. A 15-year-old male had three successive attacks of pemphigus foliaceus in May 1971, 
October 1971 and December 1971, without a complete remission in between. The first two attacks 
were controlled with 50 mg prednisone a day and the third attack with 60 mg prednisone a day. 
During the third attack he was also given 200 mg cyclophosphamide daily intravenously for 20 days 
and this was followed by a complete remission for nearly 1 month. In April 1972, there was a mild 
recurrence and the patient received 50 mg cyclophosphamide orally per day for the next 9 months. For 
29 months, when last seen in October 1974, he had remained free from lesions except for 2 mild 
attacks, one between July and September 1972 and the other between June and July 1973. Both these 
attacks were controlled with 20 and 40 mg of prednisone per day. 


DISCUSSION 


Treatment of pemphigus with corticosteroids in large doses over prolonged periods leads to several 
side effects some of which are as serious and fatal as the disease itself. With the general acceptance that 
pemphigus is an auto-immune disease (Beutner, Chorzelski & Jordon, 1970), use of immunosup- 
pressive agents in the treatment of this disease seemed quite logical. Lever & Goldberg (1969) were the 
first to report successful use of methotrexate in pemphigus and this was followed by several other 
reports on the use of methotrexate (Lever & Hashimoto, 1969; Jablonska, Chorzelski & Blaszycyk, 
1970; Peck et al., 1971; Ryan, 1971), azathioprine (Jablonska et al., 1970; Burton et al., 1970; Krak- 
owski, Covo & Rozanski, 1969; Roenigk & Deodhar, 1973) and cyclophosphamide (Ebringer & Mackay, 
1969; McKelvey & Hasegawa, 1971; Krain, Landau & Newcomer, 1972). Methotrexate, however, has 
gone into disrepute because in some patients it has produced irreversible and serious damage to the 
liver, while experience with azathioprine and cyclophosphamide is still scanty. We first used cyclo- 
phosphamide in a patient having Hodgkin’s disease who had also developed pemphigus vulgaris. On 
three different occasions we could induce remissions in the patient with cyclophosphamide used alone 
or in combination with corticosteroids (Sood & Pasricha, 1974). In most of our other patients, however, 
cyclophosphamide seemed to be of no use when given during the active phase of the disease. This 
corroborates the experience of earlier workers that cyclophosphamide cannot control severe relapses. 

In contrast to this, when started during the remission phase, cyclophosphamide was able to 
prevent recurrence of any significant disease activity for long periods. This small dose of 50 mg 
a day did not cause side effects in these patients and could be given without admitting the patient to 
hospital. Complete withdrawal of corticosteroids during this period reduced and reversed the side 
effects of prolonged corticosteroid therapy and all patients felt very comfortable. It is recommended 
that pemphigus patients, during the phase of clinical activity, should be treated with corticosteroids and 
once the remission sets in, corticosteroids should be completely withdrawn and they should be main- 
tained on oral cyclophosphamide. If there are any recurrences, the disease activity should again be 
controlled with corticosteroids and once the remission sets in, the patient should again be put on 
cyclophosphamide and the corticosteroids withdrawn completely. 
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SUMMARY 


Seventy patients with rosacea were treated with systemic tetracycline for 6 months. Sixty-eight of them 
cleared with treatment. After withdrawal of the drug seventeen relapsed immediately and the overall 
relapse rate over 4 years was Ga". The serum tetracycline levels were not significantly different in two 
patients who failed to respond. Six patients had rosacea keratitis and responded dramatically within 
1 month. Symptoms recurred as the drug was withdrawn. It is suggested that rosacea patients with 
keratitis should receive early and prolonged tetracycline medication. 


Rosacea is a common condition in Britain, yet there are no published data on the natural history of ros- 
acea. Clinical impressions suggest that the disease lasts for many years with relapses and remissions. 
Sneddon (1966) first reported the beneficial effect of systemic tetracycline on rosacea. Marks & Ellis 
(1971) later made an objective study of this treatment and since then it has gained universal acceptance. 
The present study was initiated in order to observe the long term results of tetracycline treatment of 
rosacea. 


METHOD 


Seventy-five consecutive patients with acne rosacea were started on oral tetracycline medication and 
observed at 2-monthly intervals. They were given tetracycline 250 mg twice daily taken 1 hour before 
meals for 6 months. After this period the tetracycline was gradually stopped over the next month. 
Clearing of the rosacea was said to have occurred if there was disappearance of the papules and 
pustules. Residual erythema was not considered to be active disease. 

Two of the seventy-five patients were later found to have other diseases, one having discoid lupus 
erythematosus and one acne vulgaris. Three patients failed to attend for follow up. The remaining 
seventy patients (50 female and 20 male, Table 1) were seen regularly at 2 month intervals for from 
1°5 to 4°5 years. The average period of follow-up was 2:6 years. 


* Present address: St John’s Hospital for Diseases of the Skin, Lisle Street, Leicester Square, London WC2. 
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Tetracycline serum levels 

Random tetracycline serum levels were determined >y one of us (A.G.K.). The method was based 
on the extraction of tetracycline complexes and the measurement of fluorescent intensity with a fluoro- 
meter (Kohn, 1961). The specimens were taken 1-2 h after the morning tablet. Each patient had 
at least one serum tetracycline estimation. The twe patients who failed to improve with tetracycline 
therapy had three separate estimations. 


Ocular symptoms 
No special study was made of eye symptoms and signs in rosacea. However six female patients were 
found to have keratitis; all were seen by an ophthalmolegist. 


RESULTS 


At the end of the initial 6 months of tetracycline therapy only two patients (1 male and 1 female) still 
had active rosacea (Fig. 1). However seventeen of the seventy patients relapsed during the month of 
tetracycline withdrawal. During the period of observation forty-four patients suffered one relapse and 
twenty-six two or more relapses. With each relapse a further course of tetracycline 250 mg twice 
daily was given for 3 months. At the end of the fo!low-up twenty-one patients were still requiring 
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FIGURE F. Percentage recurrence of rosacea after systemic tetracycline. 
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Awerage age ER 48 
Keratitis — 
Rhinophyma 4 — 
No response to I 
tetracycline 

Response to ¥9 49 
tetracycline 





Total patients 70. 
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treatment. There were twenty-six patients observed for periods in excess of 3 years. Of these, fifteen 
still had active rosacea. 


Tetracycline serum levels 


There was no statistical difference between the levels in those who improved and those who did not 
(Table 2). 


Ocular symptoms 

Six patients, all female, had rosacea and keratitis. Three had the keratitis diagnosed before entering 
the study but were not on oral tetracycline. One of these had a unilateral hypopyon and was blind in that 
eye. The other three had eye symptoms on their first visit; keratitis was diagnosed and confirmed. 
The keratitis in all six patients was suppressed within 1 month of tetracycline therapy. Itrecurred in all 
patients within 3 months of stopping the treatment, and responded as previously to a further course. 
Thereafter they were maintained on a small dose of tetracycline. 


TABLE 2. Tetracycline serum levels 


Levels ug/ml 


Determinations Range Average 





No response 
to tetracycline 6 1-O-2'1 r5 
Response to 73 05-30 DÉI 
tetracycline 

DISCUSSION 


The present study, although not controlled and double-blind, does confirm Sneddon’s (1966) obser- 
vations on the efficacy of tetracycline medication for rosacea. Sixty-eight (97°) of the patients cleared 
with treatment. However seventeen (24°) relapsed within a few days of stopping the drug and forty- 
two (60°) within a further 6 months. The overall relapse rate over 4 years was 69%, (Fig. 1). Thus 
tetracycline is purely suppressive in rosacea. This conclusion was also reached by Sneddon (1966) 
from the results of a postal survey following his clinical trial. Wereide (1969) observed his patients for 
the duration of tetracycline therapy and for a short time after stopping the drug. He noted a 78°% 
immediate relapse rate of the rosacea. He did comment, however, that in many cases a small dose 
of tetracycline (250 mg on alternate days) will control the discase. 

A few patients do not respond to the usual dosage of tetracycline. The two such patients in the pre- 
sent study had tetracycline serum levels within the range normally expected (Table 2). Neither patient 
was given increased doses of tetracycline. 

The incidence of keratitis in association with rosacea has varied between publications. Goldsmith 
(19§3) felt that conjunctivitis and blepharitis were common in rosacea but that keratitis was rare. 
Borrie (1953) found keratitis to be the commonest ocular lesion associated with rosacea, occurring in 
3°% of patients. Starr & Macdonald (1969) described the detailed eye examination of fifty-seven 
consecutive rosacea patients seen at a London Skin Department. 58 °%, had some eye disease and 33%, 
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had involvement of the cornea. There was an equal sex incidence. Sneddon (1966) noted prompt 
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clearing of both the rosacea and the keratitis with tetracycline, in all four of his patients. Marmion 
(1969) noted subjective and objective improvement a: the keratitis with systemic tetracycline therapy. 

The six patients in the present stady all cleared up within 1 month of treatment but relapsed within 
3 months of stopping the tetracycline. The rosacea and keratitis did seem to respond equally. The 
patients were thereafter maintained on a small dose ef the drug and remained free of active disease. 
Permanent scarring and hypopyon formation are severe but rare end products of keratitis. Thus rosacea 
patients with eye symptoms should be adequately examined and maintained on long-term tetracycline 
with a regular follow-up. The potentially disastrous results of rosacea keratitis may be prevented by 
early and prolonged tetracycline treatment. 
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SUMMARY 


A patient with follicular and dermal mucinosis is described. Although the skin histology was of a 
benign nature the patient died from an associated underlying reticulosis. Spontaneous mucinorrhoea 
subsided with therapy for Hodgkin’s disease. 


Pinkus (1957) used the term alopecia mucinosa to describe a disease which presents clinically as 
sharply defined plaques and histologically as follicular degeneration leading to alopecia and charac- 
terized by oedema in the outer root sheath and sebaceous gland. Jablonska, Chorzelski & Lancucki 
(1959) reported further cases in which hair loss was not apparent and proposed the alternative name 
follicular mucinosis. In 1964 Okun & Kay described three patients who, in addition to the character- 
istic histological changes, showed an unusual feature of mucinous degeneration of the dermis. Braun- 
Falco (1957) recognized two forms of the disease, a benign type and a symptomatic group associated 
with an underlying reticulosis. The patient to be described presented with follicular and dermal 
mucinosis with mucinorrhoea as manifestations of Hodgkin’s disease. 


CASE REPORT 


A man of 50 years presented in January 1973 with ulcers on the right side of the nose and under the 
right eye for 6 months. He also complained of a swelling in the right groin increasing in size for 3 
months. A rash on the back, forehead and right thigh had not changed over the past 6 months. Apart 
from loss of half a stone in weight over the past 2 months his general health was good. There was no 
relevant past or family history. On examination there were ulcerated nodules on the face and indurated 
plaques on the forehead. There were extensive plaques, nodules and follicular lesions on the back 
(Fig. 1). On the chest were follicular lesions, some of which had aggregated together to form plaques, 
lesions resembling lichen spinulosus, and nodules which appeared yellow-brown on diascopy (Pinkus, 
1957). On the right thigh there was a large indurated plaque from the whole surface of which oozed 
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FIGURE 1. Extensive plaques, noda-es and follicular lestons on the back. 





FIGURE 2, Mucinous ooze from p aque on right thigh before treatment. 
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a clear mucinous fluid (Fig. 2). The ooze was accentuated by squeezing the plaque. The right inguinal 
lymph nodes were enlarged, firm, matted together and non-tender. The liver was enlarged three 
finger breadths below the costal margin and of normal consistency and the spleen was palpable on 
inspiration. Many investigations were carried out, of which the following are pertinent: Hb 12:8 e 
WBC 12,900/cmm, neutrophils 88%, eosinophils 2%, basophils 0°, lymphocytes 4%, monocytes 
6%, ; serum Ca 4'3, 4:4, 4'6 mmol/L; serum phosphate 2:1, 2-3, 2-4 mmol/L; serum folate 2:8 Mug/ml 
(4-18); serum B, , 330 ung ml (160-900); 3 day stool, wt 420 g, fat 12-5 g/sample; 5 h urine, vol 270 
ml, D-xylose 3-0 g/sample; barium meal, non-specific malabsorption pattern; serum bilirubin 03 
mg% ; alkaline phosphatase 26, 28 KA units; serum transaminases normal; liver scan, count density 
patchy possibly due to minute small metastatic deposits ; serum iron 25 ug". T.I.B.C. 180 pig’, 14°%, 
saturation; bone marrow, non-specific marrow overactivity (‘irritation’); serum albumin 2'4 BZ 
serum globulins, x, 1°6 g%, x. 0°99 g°%, B o9 g%, y 18 g%, total protein 6-8 g% ; IgG 2288 mg’ 
(700-1800), IgA 260 mg%, (90-450), IgM 100 me", (60-280); X-ray chest, nodularity of the paren- 
chyma of both lungs; lung function tests, transfer factor diminished, hypoxaemia with normocapnia, 
in keeping with a lesion at alveolar level; skeletal survey, generalized thinning of the bony texture. 

The fluid which exuded from the plaque on the right thigh stained positively with Alcian blue and 
metachromatically with toluidine blue demonstrating the presence of mucin. 

A biopsy was taken from the weeping plaque and the tissue was fixed in formalin, processed and 
stained with haematoxylin and eosin. Examination revealed an extensive patchy infiltrate consisting 
of histiocytes with many eosinophils (Fig. 3). There were no atypical forms and mitoses were infre- 
quent. Some hair follicles showed marked damage and contained keratinous material with occasional 
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FIGURE 3. Histological features of weeping plaque (H & E, x 50). 


584 L.Stankler and S$ IP. D Een 


foreign body giant cells. Special stains with Alcian blee revealed mucinous change affecting occasional 
hair follicles and the dermis where it was restrictec to sites occupied by the cellular infiltrate. The 
histological changes were in keeping with follicular and dermal mucinosis with no evidence of a reticu- 
losis. 

Biopsy of a lymph node from the right inguinal fossa was fixed in formalin, processed and stained 
with haematoxylin and eosin. The histological findings were as follows: ‘There is destruction of the 
normal architecture with several foci of necrosis. The capsule is infiltrated with plasma cells and there 
is an increase in the number of eosinophils. Many plecmorphic reticulum cells are present, some of 
which show increased mitosis with occasional ‘mirror-image’ cells. These histological features are 
thought to represent a malignant reticulosis, most prebably Hodgkin’s disease’. 

In summary, the investigations confirmed the climcal impression of a malignant reticulosis of the 
inguinal lymph nodes and probab!r affecting several internal organs. The clinical appearance of the 
skin favoured a diagnosis of follicular mucinosis seccndary to cutaneous reticulosis whereas histologi- 
cal examination of the skin showed no evidence of malignancy. As there was a strong suspicion of 
cutaneous reticulosis two further sk.n biopsies were carried out but both showed pathological features 
similar to those seen in the initial biopsy. 

Treatment with quadruple chemotherapy. mustine hydrochloride, vinblastine, procarbazine and 
prednisone, was instituted with heip from a hacmetolegist. Two weeks later there was marked im- 
provement in all the skin lesions (Fig. 4). The indurated plaque on the right thigh largely resolved and 
the mucinous ooze subsided. A biopsy of the plaque showed a reduction in the dermal mucinosis and 





FIGURE 4. Appearance of back after -reatmen: for Hodgkin’s disease. 
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cellular infiltrate. There was also great systemic improvement, the liver and spleen were not palpable 
and the radiological changes in the lungs were less obvious. This improvement was maintained for 3 
months with repeated courses of treatment when there was a recurrence of mucinous ooze from the 
plaque on the right thigh which became more obvious, fresh skin lesions developed and the patient’s 
general health began to deteriorate. Despite further chemotherapy, including bleomycin and suppor- 
tive treatment, the patient pursued a downhill course and succumbed to his illness in August 1973. A 
post mortem showed that the lymph nodes, liver, spleen and lungs were infiltrated with pleomorphic 
reticulum cells with a high level of mitotic activity. Binucleate forms of Sternberg-Reed cells, giant 
cells, plasma cells and occasional eosinophils were noted. The patient was considered to have died 
from Hodgkin’s disease Grade IV. Careful search failed to reveal any evidence of malignant change 
affecting the skin. 


DISCUSSION 


In the patient described, the clinical features of follicular mucinosis were confirmed by histology. The 
clinical appearance and widespread distribution of the nodules and plaques were very suggestive of 
cutaneous reticulosis especially as the patient was known to have systemic involvement. However 
careful examination of biopsies from four suspicious skin lesions failed to reveal any conclusive histo- 
logical evidence of malignancy. 

Emmerson (1969) reviewed forty-seven patients suffering from follicular mucinosis collected over 
16 years from 1952 to 1968. He compared the histological changes in the skin with the natural history 
of the disease and found that in eight patients (17% of the total) reticulosis was recognizable early in 
the illness. In all patients with an associated reticulosis the skin infiltrate showed cellular atypicality 
with increased mitotic activity. In contrast, in those patients in whom the disease followed a benign 
course, the infiltrate, no matter how dense, consisted of benign inflammatory cells of which the majority 
were lymphocytes with a variable number of pale staining histiocytes and eosinophils. In no case was 
there a transition from follicular mucinosis to reticulosis. 

In view of Emmerson’s (1969) findings a representative histological section of a skin lesion from 
the patient was sent to Professor J.A.Milne, Department of Dermatology, Glasgow, who confirmed 
the benign nature of the infiltrate. This patient presented with follicular mucinosis with no histological 
evidence of cutaneous malignancy but died from an associated systemic reticulosis. The great increase 
in the number of eosinophils in the skin infiltrar- inay have prognostic significance. 

The ability to express mucin from follicula: openings by squeezing skin lesions—induced muci- 
norrhoea—is said to be pathognomonic in de .otful cases of follicular mucinosis (Haber, 1961). Apart 
from a comment by Witten (1962) on a patient with follicular mucinosis, there has been no previous 
report of spontaneous mucinorrhoea in this disease. Resolution of the ooze following therapy for 
Hodgkin’s disease suggests that Spontaneous mucinorrhoea was a secondary manifestation of reticu- 
losis. 

The other unusual feature in this patient was the presence of mucin in the dermis, a feature which 
has been reported only once before (Okun & Kay, 1964). Both the mucin and the cellular infiltrate 
were restricted to the same sites and responded favourably to treatment for Hodgkin’s disease, suggest- 
ing a causal relationship. It is likely that induced follicular mucinorrhoea (Haber, 1961) is produced 
when skin which is the site of follicular mucinosis is subjected to squeezing. The origin of spontaneous 
mucinorrhoea is less certain but may be due to a ‘leak’ from a dermis which has undergone mucinous 
degeneration, either in response to an underlying lymphoma or as a reaction to the dermal cellular in- 
filtrate. 
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SUMMARY 


A case of leprechaunism is described. This is thought to be the first reported in a black child. 


Leprechaunism is an exceedingly rare disorder. The first formal record was reported by Donohue in 
1948 under the name of ‘Dysendocrinism’. Less than ten cases have since been described (Donohue & 
Uchida, 1954; Evans, 1955; Patterson & Watkins, 1962; Salmoa & Webb, 1963; Kallo, Lakatos & 
Szijarto, 1965). 

The syndrome is poorly defined, its cause unknown, and survival beyond early childhood un- 
common. Salmon & Webb (1963) suggested a tetrad of primary features: 


Characteristic facies. 

Dystrophy with dwarfism, marasmus, and bony abnormalities 

Defective immune response with atrophy of lymphoid tissue, cystic degeneration of thymus, and 
liability to infections. 

Defects of carbohydrate metabolism and endocrine systems. 

Various associated developmental abnormalities have been recorded (Table 1). Their significance 
is not clear. 


CASE REPORT 


A black infant girl, aged 2 months, was referred to the Paediatric Department of this hospital. 
Pregnancy was uneventful and terminated at 38 weeks. Consanguinity was denied, and there was no 
history of drug administration during pregnancy. The infant was an only child and no other congenital 
abnormalities were reported in the family. 

The birth weight was not recorded, but at the age of 2 months the child weighed 2-5 kg. She failed 
to thrive and despite an adequate diet her weight dropped to 2-3 kg at 3 months of age. She suffered 
from recurrent bouts of bronchopneumonia and succumbed at 4 months of age to a viral infection of 
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TABLE 1. Features cf Leprechaurism 








Summary of six other cases (Salmon & Webb, 1963) Our case 
Sex 4 F F 
Gestation 3 Skert Normal 
Consanguinity 3 = — 
Facies 6 

Widely spaced eyes > + 

Prominent eyes = + 

Large low set ears ~+ + 

Loose skin + + 

Excessive lanugo hair ~ ~ 
Marasmus 5 + + 
Dwarfism 6 + + 
Retarded bone age 6 — eg 
Alkaline phosphatase 2 Low Lower limit of normal 
Muscle mass 5 Wested -+ 
Breasts 5 Exiarged Normal 
Genitalia 5 Enlarged Hypertrophy 
Urine ketosteroids 2 Normal Not tested 
Liability to infection. 3 = + 
Cystic thymus 3 — — 
Lymphoid hypoplasia 3 — — 
Fasting blood sugar 3 Low Low 
Serum insulin Net tested High 
Insulin response 2 Erelenged Not tested 
Islet hyperplasia 3 = — 
Liver glycogen 3 - Not tested 
Kidneys 3 Tub. dilat. — 
Aminoaciduria 2 - — 
Lite span 3 Less than 1 Shor: 


wear 





The summary shows the number of cases with positive findings (+ positive; — 
negative). The other cases were either new: investigated or the features were not 
present. 


the lungs. The face showed a wizened, old man appearance; the head was disproportionately large, the 
chin pointed, the ears low set and the eyes prominent and widely spaced (Fig. 1). The skin hung in 
folds on a wasted frame and showed a remarkable hyperelasticity and thickness, especially on the face 
and extremities (Fig. 2). The skin of the trunk was, by contrast, rather thin. The subcutaneous tissue 
was largely absent and the muscle mass grossly wasted. The hands and feet were large. The breasts 
were normal, but the clitoris was moderately enlarged. The cry was lew and husky. 


Investigations 

The haemoglobin was 11-3 e". . white cell count 11,200; neutrophils 50%; lymphocytes 44°/; 
monocytes 6%. Blood urea was 26 mg“; serum potassium 5-9; sodium 127; chloride 102. Serum 
protein was 6:8% ; albumin 3-4; globulin (alpha r oz: alpha 2 0-9; beta 1-0; gamma 1-0). Serum 
alkaline phosphatase 6 King-Armstrong unit (lower Emit). Urine analysis normal. No aminoaciduria. 
X-rays of the bones showed no abnormalities and the bone age was aormal. Tests of carbohydrate 
metabolism: a low fasting blood sugar was found on two occasions. The child had two episodes of 
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FIGURE I. Leprechaunism. Typical wizened old man appearance. 





FIGURE 2. Leprechaunism. Hyperelasticity of the skin. 
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hypoglycaemic coma with blood sugar values of less than 20 mg* ;. A full glucose tolerance curve was 
Qs 


not performed, but after a fast of — h the patient showed a blood glucose of 35 mëi ` and a serum 
insulin of 40 I.U. 


Skin biopsy: The epidermis showed mild hyperkerazosis with a basket-weave appearance of the 
horny layer, and mild liquefaction degeneration of the besal laver. The dermis showed a mild peri- 
vascular lymphocytic infiltrate. CoLagen and elastic tissues were normal, except for a minor decrease 
of the elastic tissue in the sub-papdlary dermis. 


Post mortem examination 

This confirmed the clinical features. The cause of death was found to be an interstitial pneumonia 
involving most of the left lung and the lower lobe of the right lung. No abnormality was detected in 
the reticulo-endothelial system, except that large amoumts of haemosiderin were deposited in the liver 
and spleen (Smith, 1970). The pancreatic islet cells were normal. All other organs were found to be 
normal both macroscopically and histologically. 


DISCUSSION 


Very little is known about the syadrome of leprechaunism, partly because of the small number of 
cases so far described and partly because of variations im assessment of the cases. 

The early cases reported by Donohue & Uchida “1¢54) were extensively studied only at post 
mortem, whereas Evans (1955) described pathological changes during life. More detailed investiga- 
tions were carried out by Patterson & Watkins (1962) who showed that the clinical picture changes 
with age, and by Salmon & Webb (1963). The aetiology and pathogenesis of leprechaunism are poorly 
understood and it is possible that the term embraces more than one condition. The inheritance is 
probably recessive but no genetic studies to support this view have been performed. Donohue & 
Uchida’s (1954) and Kallo’s er al. (1965) cases were sisters. 

The clinical features of our case closely resembie those reported in the literature. The abnor- 
malities are summarized in Table 1. Carbohydrate metabolism was found to be defective. The 
presence of an increased serum insulin and a low fasting blood segar supports the view that the 
abnormality is related to hyperinsulinism (although the histology of the pancreatic islet cells was 
normal), This relationship is not found in infants effected by nutritional marasmus where the low 
blood glucose is associated with hypoinsulinism ‘James E Coore, 1970). In one reported case of 
leprechaunism diabetes mellitus developed later. This manifestation was probably due to exhaustion 
of the islet cells of the pancreas. Assays of sex-hormcnes were not performed in our patient, but there 
was evidence of clitoral hypertrophy. The X-ray investigation of bones failed to show delayed ossifica- 
tion or other abnormalities; these chaages are usually progressive (Salmon & Webb, 1963), and it is 
possible that the child died before their developmen: 

Leprechaunism may simulate catis laxa or the Ehlers-Danlos syndrome. In cutis laxa, however, the 
skin is thin and atrophic and after stretching returns slowly to its normal position. Histologically 
elastic tissue is decreased in amount and shows marked fragmentation. These features are distinctly 
different from those observed in our infant in whens the skin was hyperelastic, but thickened and 
returned readily to its normal pcsition ence the deforming ferce was removed. The Ehlers-Danlos 
syndrome usually presents with a positive family hiscory It shows hyperextensibility of the skin, and 
other associated features—hyperextensibility of joss. easy scarring and tissue paper scars, musculo- 
skeletal abnormalities, easy bruismg. These were cet seen in our infant. The abnormalities in carbo- 
hydrate metabolism and in the external genitalia and the peculiar elfin face are not characteristic of the 
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Ehlers-Danlos syndrome. A number of other conditions may show hyperelasticity and a corrugated 
appearance of the skin (pseudoxanthoma elasticum, anetoderma, cutis verticis gyrata) but do not in 
any way resemble leprechaunism. 
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SUMMARY 


A case of multiple keratoacanthomas associated with deficient cell mediated immunity in a 44-year-old 
male Caucasian is presented. Many attempts to restore the lymphocyte function (transfer factor, 
levamisole) have failed but the treatments may have had a curative effect on the development of new 
lesions. The significance of impaired cellular immune defense mechanisms is discussed. 


CASE REPORT 


A 44-year-old male Caucasian was seen in July 1970 with a 3 years’ history of multiple asymptomatic 
nodules, 5 mm-3 cm in diameter. These had a central keratinous crater, and were located on the 
backs of the hands, forearms, ears and face. Also present in these areas were whitish atrophic scars. 
The clinical and histological diagnoses were compatible with keratoacanthoma. No history of exposure 
to carcinogens, tar-derived products or excessive sunlight was found. The patient received no 
treatment. Re-examination in March 1971 showed a complete involution of the tumours. However 
on the left nostril one of them, which grew as an enormous inflammatory tumour and was histo- 
logically confirmed, involuted to leave a large mutilating and perforating scar. Three months later, 
new lesions appeared on the fingers, the upper lip and the right nostril. 

Some lesions were removed surgically but most of them healed spontaneously within 2 months. 

The patient did well without any treatment until October 1973, when four new lesions occurred on 
the forehead and the cheek. 

There were no signs of infection, anaemia or loss of weight. Physical examination was normal. 
Sedimentation rate, blood urea, serum iron, and blood sugar concentrations were within normal limits; 
WBC : 4300 / mm) ENT examination and chest X-rays were normal. The patient had no relevant 
past medical history and was not taking any drug or medicine. A search for occult malignancy was 
negative. 


Immunological findings 
The immunoglobulin level was normal. Isohaemagglutinins were present and there was a high titre of 
specific antibody after antitetanus and antipolio immunization. Immuno-electrophoresis showed an 
absence of M component. 

There was an absence of delayed reactions to repeated intradermal injection of tuberculin (50 units) 
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and candidin (1/100). Dinitrofluerobenzenc, DN 2900’), in equal volumes of oil and acetone 
was applied to an area approximately 20 mm in diameter on the mediel aspect of the forearm not used 
for immunization. The area was sccluded with gawze and plastic tape for 48 h. Reactions were read 
24, 48 and 72 h after the application of DNFB. Erythema and vesiculation at 48 h, usually accepted 
as evidence of sensitization, were absent after three atermpts. 

The lymphocyte blood count was 530/mm°. Ly=péocyte transformation: lymphocyte suspensions 
were prepared from 80 ml of heparinized venous blood after passage through a Ficoll-Hypaque 
gradient. 10° lymphocytes were cultured with each a" the following mitogens for 5 days ` 0-025 ml of 
phytohaemagglutinin P (Difco); as ml of pokeweed mitogen (Grard Island Biological Company); 
250 units of purified protein derrvative (Parke-Dwvis); and roo protein mitogen units of Candida 
Albicans per ml of medium. The blastogenic respomse was measured oy tritiated thymidine incorpor- 
ation and recorded as counts per ml/10° lymphocytes. Our control patients have an average response 
ranging from 1-5 to 310" cpm. The stimulation Jevels obtained in our patient with the different 
mitogens were between 5 and 8-re* cpm. 

Two homografts were rejected in 11 days and 17 days. 

There was no major structural alteration of a lymph rode biopsied in the groin area. 

In 1971 the tuberculin test became temporarily positive after 3CG. In 1973, repeated BCG 
scarifications (37-5 mg per week during a 2-month period) failed to confer a sustained specific im- 
munity. It is now permitted to treat certa.n immmosuppressed pztients with BCG. Minor com- 
plications have been observed at vaccination sites » in the lymph nodes but not in our case (Bast 
et al., 1974). Transfer factor, given in four subcutamecus injections of dialysable extracts from 6 x 10° 
leukocytes from a pool of PPD positive donors at 15 day intervals, was unable to restore the impaired 
immunological functions. Levamiosole therapy (1=0 mg a day, 3 days a week for £ month), which is 
supposed to enhance cell mediated immunicy (Cherchill & David, rg73), also failed to improve the 
in vivo and in vitro immune reacti#ns to various antigens. However, the patient has since been cleared 
of keratoacanthomas for 10 months, until now. 


DISCUSSION 


Since the first description by Hutchinson (2889), kerztoacanthoma tas become a well known entity. 
It occurs mainly on sun-exposed areas, is usual! solitary but less frequently may be multiple 
(Graciansky & Leclercq, 1961) and rarely occars as an eruptive and disseminated tumour 
(Smith, 1948). The lesion heals spontaneously within 6 to 8 weeks and usually does not recur. Ker- 
atoacanthoma represents a benign tumour with a psetco-malignant histological appearance, masquer- 
ading as a squamous cell carcinoma which has to be considered from che clinical appearance (Lapiere, 
1961). The causative agent is stil) unknown. 

Recurring solitary keratoacanthomas have been reported by many authors (Rook, Kerdel-Vegas & 
Young, 1967; Degos, Cottenot & Civatte, 1¢58; Ste-vanovic, 1969), but we were unable to find reports 
of multiple keratoacanthomas associated with a deficit of cell mediated immunity. This association is 
reported for the first time. The recurrence of solie ry keratoacanthoma is a well known but unusual 
phenomenon which occurs in 5 ^; of cases (Rook vi ol., 1967), within 3-6 months of healing of the 
first lesion. In our case multiple mew ‘esions occured over a 7-year period. 

Usually, keratoacanthomas heal completely. Ovr patient has had a particularly severe form of 
keratoacanthoma with mutilation of the left nostril and marked atrophic scars. No squamous or basal 
cell carcinomas have arisen from the lesions durizg the course of the disease, as was reported by 
Burge & Winkelmann (1969) in 2 case with a solitary tumour treated with methotrexate. 

Very few studies of immune defence mecharzsrrs against keratoacanthoma have been made. 
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Nicolau, Badanoiu & Balus (1963) reported a specific anti-tumour reaction after intradermal injection 
of an extract of keratoacanthoma. Strong evidence also indicates that cell mediated immunity is the 
principal effector mechanism in immune defence against tumours (Hellstrom er al., 1971). According 
to these data, keratoacanthoma should remain isolated and heal spontaneously if the cellular immune 
responses are efficient. On the other hand keratoacanthomas are known to arise in patients treated with 
immunosuppressive therapy for kidney transplants (Walder et al., 1971), or in patients with leukaemia 
(Degos et al., 1967; Weber et al., 1970) or leprosy (Job, 1963; Sebra-Santos & Martins, 1968). Our 
case shows an alteration of im vivo and in vitro cellular immune responses without any clinical evidence 
of infection or of other tumours. Therefore it appears that cell mediated immunity may play a major 
role in the defence against keratoacanthoma and its deficiency may explain the severity of the evolution 
of the lesions and their recurrences. Every patient with such keratoacanthomas should be observed 
carefully and repeatedly for abnormal cellular immune responses, and treatment with immuno- 
suppressive drugs should not be given until new data on the causative agent are available. 


REFERENCES 


Bast, R.C., ZBAR, B., Borsos, T. & Rapp, H.J. (1974) BCG and cancer. New England Journal of Medicine, 290, 
1413. 

BURGE, K.M. & WINKELMANN, R.K. (1969) Keratoacanthoma association with basal and squamous cell carcinoma. 
Archives of Dermatology, 100, 306. 

CuuRCHILL, W.H. & Davin, J.R. (1973) Levamisole and cell mediated immunity. New England Journal of Medicine, 
289, 375. 

Decos, R., CoTTENOT, F. & CIVATTE, J. (1958) Keratoacanthome reformé après abrasion. Bulletin de la Société 
française de dermatologie et de syphiligraphie, 65, 122. 

Decos, R., BERNARD, J., DELORT, J., TOURAINE, R. & BONVALET, A. (1967) Kératoacanthomes centrifuges dis- 
séminés. Bulletin de la Société française de dermatologie et de syphiligraphie, 74, 417. 

GRACIANSKY, de P. & LECLERQ, R. (1961) Keratoacanthomes juxtaposés d’apparition successive. Bulletin de la 
Société française de dermatologie et de syphiligraphie, 68, 348. 

HELLsTROM, I., HELLSTROM, K.E., SjoGrEN, H.O. & WARNER, G.A. (1971) Demonstration of cell mediated 
immunity to human neoplasms of various histologic types. International Journal of Cancer, 7, 1. 

HUTCHINSON, J. (1889) The ‘crateriform ulcer of the face’ a form of acute epithelial cancer. Transactions of the 
Pathological Society of London, 40, 275. 

Jos, C.K. (1963) Keratoacanthoma associated with leprosy. Indian Journal of Pathology and Bacteriology, 6, 160. 

LAPIERE, S. (1961) Keratoacanthome à évolution clinique et histologique d’allure maligne et se terminant par une 
guérison spontanée. Bulletin de la Société française de dermatologie et de syphiligraphie, 68, 783. 

NICOLAU, S.G. BADANOIU, A. & Baus, L. (1963) Untersuchungen über spezifische anti-tumorale Reaktionen bei 
and keratoacanthoma leidendenkranken mit liniger Betrachtungen beziiglich der Ein Greifens von Immunita- 
toptozessen bei der spontanen Herlung dieser Gerchwulste. Archiv fiir klinische und experimentelle Derm- 
atologie, 217, 308. 

Rook, A. KERDEL-VEGAS, F. & Youna, T. (1967) Recurrences in keratoacanthoma. Medica Cutanea, 11, 17. 

SEBRA-SANTOS, H. & Martins, R.C. (1968) Queratoacanthoma em doente de lepra. A proposite de um caso 
clinico. Rovisco Pais, 7, 3. 

SMITH, F.J. (1948) Multiple primary self healing squamous epitheliomas of skin. British Journal of Dermatology, 
60, 317. 

STEVANOVIC, D.V. (1969) Récidives du kératoacanthome. Annales de dermatologie et de syphiligraphie, 96, 415. 

WALDER, B.K., ROBERTSON, M.R. & JEREMY, D (1971) Skin cancer and immunosuppression. Lancet, ii, 1282. 

WEBER, G., STETTER, H., PLigss, G. & STICKL, H. (1970) Vorkommen von eruptiven Keratoacanthomen, Tuben- 
carcinom und paramyeloblasten Leukämie. Archiv für klinische und experimentelle Dermatologie, 238, 107. 


British Journal of Dermatology (1975) 93, 597. 


Comment 


CLASSIFICATION AND DIFFERENTIATION OF CUTANEOUS LYMPHOMAS* 
Enzyme-cytochemical and immunocytological studies 


Traditional classifications of lymphomas are based on clinical or cytomorphological criteria. Progress 
in enzyme-cytochemical cell differentiation (Burg & Braun-Falco, 1974a) and in our understanding of 
immunology with respect to the B- and T-lymphocyte differentiation by surface markers and the 
lymphocyte transformation provide a more functional approach to the classification of cutaneous 
lymphomas. Studies predominantly of peripheral blood and of lymph nodes have brought some evi- 
dence that the proliferating cell in Hodgkin’s disease, mycosis fungoides and Sézary’s syndrome be- 
longs to the T-cell group (Brouet, Flandrin & Seligmann, 1973; Edelson ez al., 1974a; Winkelmann, 
1974), whereas chronic lymphatic leukaemia appears to be accepted as a B-cell neoplasm (Grey, 
Rabellino & Pirofsky, 1971 ; Preudhomme et al., 1971). 

Edelson er al. (1974b), by means of immunoglobulin and complement coated erythrocytes on cryo- 
stat sections of skin lesions, have shown that most of the cells in mycosis fungoides and in Sézary’s 
syndrome show T-cell characteristics. 

It was the purpose of this study to provide a functional approach to lymphoma classification by 
means of enzyme-cytochemical and immunocytological differentiation of cells in cutaneous lymphoreti- 
cular infiltrates and to compare it with the pathogenetic classification in hyperplasia (localized, benign, 
reactive and reversible proliferation), paraplasia (systemic, malignant and irreversible proliferation) 
and neoplasia (local tumours of dedifferentiated cells with a tendency to spread by metastases) (Cazal, 
1964). 

The cellular infiltrates have been evaluated qualitatively and quantitatively in 164 skin biopsies and 
sixty-one suspensions from homogenized tissue in eighty-eight patients with the following diseases 
(number of patients investigated in parentheses): Benign lymphocytoma and benign inflammatory 
reactions from insect bites (24), specific skin infiltrates in chronic lymphatic leukaemia (4), specific 
skin infiltrates in monocytic leukaemia (1), mycosis fungoides (22), Sézary’s syndrome (5), reticulosis 
(26), reticulosarcoma (6). Enzyme-cytochemical (non-specific esterases, chloroacetate esterase, acid and 
alkaline phosphatase, leucine aminopeptidase, peroxidase) and immunocytological (immunoglobulin 
bearing (B-) lymphocytes, spontaneous rosette forming (T-) lymphocytes) methods in conjunction 
with cytomorphology allow a more reliable identification and differentiation of cells than morphology 
alone (Burg & Braun-Falco, 19748). 

1. Benign lymphocytoma (hyperplasia). The infiltrate is composed of B- and T-lymphocytes in an 
approximately 2:1 ratio. Large macrophagocytic cells with a high content of non-specific esterases, 
acid phosphatase and with cytoplasmic inclusions of nuclear fragments (‘starry sky cells’) are found 
disseminated within the lymphocyticinfiltrate. Some of the lymphocytic cells show alkaline phosphatase 
activity. In the connective tissue bordering the infiltrate a strong fibroblastic reaction (alkaline phos- 
phatase, leucine aminopeptidase) is obvious (Braun-Falco & Burg, 1975). 

2. Chronic lymphatic leukaemia (paraplasia). In B-cell leukaemia specific skin infiltrates are primarily 
composed of B-lymphocytes showing weak surface immunoglobulins but lacking spontaneous rosette 
formation. There are no ‘starry sky cells’ within the lymphocytic infiltrate. The fibrous tissue reaction 
around the infiltrate appears weak. 

3. Monocytic leukaemia (paraplasia). The specific skin infiltrates consist of a dense accumulation of 
immature monocytic cells containing NaF-sensitive naphthol-AS-D-acetate esterase, other non- 


* Supported by the Deutsche Forschungsgemeinschaft. 


597 


598 Comment 


specific esterases and acid phosphztase. Even in clinically uninvolved skin of patients with monocytic 
leukaemia these cells can be found along blood vesse/s. and adnexal structures. 

4. Mycosis fungoides (paraplasia}. The chnical staging of the disease is reflected in the change of the 
cellular composition of the infiltrate, showing a more inflammatory character in early stages of mycosis 
fungoides and a more granulomatous type in the tumour stage. Even in clinically uninvolved skin of 
patients with mycosis fungoides, monocytes are more numerous than in the skin of normal controls. In 
the plaque stage of the disease we find histiocytes, atypical reticulum cells (mycosis fungoides cells), 
monocytes, granulocytes and up to 50°% of enzyme-cytochemically negative round cells with the 
immunocytological behaviour of T-lymphocytes (spentaneous rosette formation) whereas 10-20°% of 
the lymphocytoid cells bear surface immmnoglctulins (B-lymphocytes). In the tumour stage of 
mycosis fungoides the portion of small lymphocytoic round cells van:shes in favour of a proliferation 
of atypical reticulum cells (Burg & Braun-Falco, 197.4b). 

5. Sézary’s syndrome (paraplasia). Besides the main clinical symptoms (erythroderma, pruritus, 
swelling of the lymph nodes) this syndrome is characterized by atypical cells in the peripheral blood, 


TABLE I. Pathogenetic and functional classification of cutaneous lymphomas 











Pathogenetic Functional classification according to enzymecyte-chemical Number of Average °% 
classification and immunocytelogical properties ef the cells in skin lesions of lymphocytes: 
(Cazal, 1964) infiltrates studied 
B- T- 
Hyperplasia I. Lymphocyte predominance 
benign, local Mixed Band T lymphocytes: 5 42 26 
reactive, Lymphadenos:s benigna cutis (tick bites): B and T lym- 
reversible phocytes; macrophagic ‘starry sky cells’ (acid phos- 
phatase, nonspecific esterases) 
Predominantly Blymphocytes: 4 92 4 
Paraplasia Chronic lymphatic leukaemia: B lymphocytes; ‘no starry 
malignant, sky cells’ 
systemic, Predominantly T lymphocytes: 6 13 43 
irreversible Mycosis fungoides, plaque stage (L> pelymorphous infi- 


trate with predominantly T and with B lymphocytes, 

atypical reticulum cells, monocytes, granulocytes 
Sézary’s syndrome: similar to mycosis fungoides stage U 4 9 35 
H. Mono-histio-Creticulo)cyte predominance; lymphocyte 

depletion 








Mycosis fungoides, tumour stage (I H's: histio-monocytic ia- 3 5 10 
filtrate with ‘ymphocytes and granulocytes (especially 
eosinophils) 

Malignant reticulesis: histiocytes and atypical (reticulum) 9 12 I5 
cells (acid pho: phatase and nonspecific esterases), weak or 
no concomitant inflammatory reaction 

Monocytic leukaemia: monocytes “aaphthol-AS-D-aceta- 2 2 I 
te esterase, Nak-sensitive) 


IL. Undefined (U-, reticulum- ?) cel! predominance 





Neoplasia _ : 
malignant Reticulosarcoma: Immature cells {acid phosphatase pesi- 3 16 14 
starts locally, tive, x-naphthvlacesate esterase negative, lack of lympho- 
metastasizes cytic surface markers) 
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which are probably T-lymphocytes. Functionally identical cells can be isolated from skin infiltrates in 
patients with Sézary’s syndrome just as in the plaque stage of mycosis fungoides. 

6. Malignant reticulosis (paraplasia). A dense proliferation of nonspecific esterases (except the 
naphthol-AS-D-acetate esterase) and acid phosphatase positive histiocytic and atypical (reticulum) 
cells with less than 30°% of small lymphocytic round cells is seen. The alkaline phosphatase reaction 
occasionally may be found positive in some of the small round cells. In a clinically more benign form of 
the disease—which has a survival time of more than 2 and up to 10 or 15 years, occasionally showing 
spontaneous remission of some of the lesions—a more pronounced concomitant inflammatory reaction 
is seen consisting of lymphocytes, monocytes and granulocytes. 

7. Reticulosarcoma (neoplasia). Here we find a local proliferation of immature cells with a tendency 
to metastasize. Enzyme-cytochemically the proliferating cells are lacking lymphocytic surface markers 
and show extraordinarily high acid phosphatase activity whereas alpha-naphthylacetate esterase, which 
can be found abundantly in monocytes, histiocytes or normal reticulum cells, is completely lacking in 
these cells. 

These studies allow further differentiation of cutaneous lymphomas based on their enzyme cyto- 
chemical and immunocytological reaction pattern. Assuming that the predominating cell is identical 
with the ‘tumour cell’, with special regard to the involvement of B- and T-lymphocytes, cutaneous 
lymphoma is classified into a group with lymphocyte predominance, a group with mono-histio- 
(reticulo)cyte predominance and a third group, where the proliferating cells do not show characteris- 
tics of monocytes, histiocytes or lymphocytes and which is referred to as ‘undefined’. Table 1 summar- 
izes the most characteristic enzyme-cytochemical and immunocytological features of the lymphomatous 
skin diseases investigated. 


We gratefully acknowledge the technical assistance of Miss E. Ebmeyer and Mrs F. Clauss. 
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Obituaries 


THERESA KINDLER 


Dr Kindler died on 8 April 1975 a few hours after a fall. She was aged 85. 

Her youth was passed mainly in Vienna and she studied in Vienna and Paris. After proceeding Ph.D. 
in Botany she qualified in medicine in 1923. For several years she worked as a dermatologist in Vienna, 
later spending some time in Paris at the Pasteur Institute. In 1939, she was helped to come to this country 
by Dame Louise McIlroy whom she had met in Vienna. On arrival she was registered as an enemy alien 
and not allowed to practise medicine. However, she lived in the Bermondsey Medical Mission and was 
able to help in a general way; in due course she had a clinic there and she never lost her interest in its 
work. After the war (in the blitz, with a fine irony she lost many of the possessions she had been able to 
bring from Vienna) she took up her dermatological career again, She was SHMO in the Skin Department 
of the London and Royal Free Hospitals until her retirement and worked also at the Hospital for Sick 
Children, Great Ormond Street, and at the Queen Elizabeth Hospital for Children, Hackney. For many 
years subsequently she continued to work on a locum tenens basis. She was known as an able, enthusias- 
tic and highly conscientious dermatologist. She was a member of the British Association of Derma- 
tologists, a member of the Section of Dermatology of the Royal Society of Medicine, and a Fellow of St 
John’s Hospital Dermatological Society, as well as a corresponding member of the Austrian Dermato- 
logical Society. 

Dr Kindler became a familiar figure in the dermatological life of this country. Frail but indomitable, 
to the end she rarely missed a meeting and she participated actively in many of them. She contributed 
several papers to the literature, notably that in 1953 on lichen sclerosus in children. She was of dis- 
tinguished appearance, her immaculate dress and beautiful complexion commanding admiration. Al- 
though a woman of a highly cultivated mind, with wide interests in history and the arts, dermatology— 
as she frequently insisted—meant everything to her. She could scarcely understand that to any derma- 
tologist it could mean something less, or something else. Her personality was a lively one and she was 
always kindly, hospitable, and keenly interested in younger dermatologists. Although she often deplored 
some aspects of present-day life she never ceased to take a pride in the achievements of this country, 
particularly in the field of dermatology; nor did she forget the part it had played in enabling her to 
continue her career, 

For our part, we salute her integrity and enthusiasm and we appreciate the work she did in her time 
here. She will be sadly missed, but she was spared a long illness and was able, until her death, to live on 


as she wished to do in her own familiar and treasured surroundings. 
C.M.RIDLEY 


ERNST SKLARZ 


Dr E.Sklarz, who died on 6 May, was born at Oels, in Schleswig, on 12 October 1894. He graduated 
M.D. from the University of Breslau in 1920. From 1920 to 1923 he worked as Assistant to Buschke at 
the Rudolf Virchow Hospital in Berlin. He then held a number of appointments in Berlin, including that 
of Director from 1930 to 1936 of the Dermatological Department of the new Polyclinic on the Alexander- 
platz. These years were fruitful and his many publications, notably on the influence of the autonomic 
nervous system on the skin, and pioneer work on Grenz rays in man and in experimental animals made 
his name widely known. 

In 1936 he moved to England for political reasons and the following year obtained the Scottish triple 
diplomas, LRCP and S (Edin.) and LRFPS (Glasgow). A year later he was appointed postgraduate 
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lecturer in dermatology at the Blackfriars Hospital fer Diseases of the Skin, a hospital which played an 
important role in the development of dermatology in Briain in the nineteenth century. It was there that 
Jonathan Hutchinson was introduced to dermetology by James Startin and it was there that so many of 
the leaders of dermatology received their training. Skiarz worked there until the hospital closed, a 
casualty of the National Health Service. Frem Loss until his retirement in 1962 he was consultant 
dermatologist to the New Cross Hospital, Loedon. 

Dr Sklarz accepted with courage and cheerfulness the forcible disruption of an extremely promising 
career in Berlin, and successfully built up a second eareer in London, oth in his hospital work and in 
practice and he continued to contribute to the literacure of dermatology. 

ARTHUR ROOK 
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REPORT OF THE MEETING OF THE INTERNATIONAL COMMITTEE 
OF DERMATOLOGY IN MEXICO CITY, 
31 OCTOBER TO 3 NOVEMBER 1974 


The International Committee of Dermatology (ICD) of the International League of Dermatological 
Societies met, in preparation for the XV International Congress of Dermatology which will take 
place in 1977 in Mexico City. The Committee and its ex-officio members Professor Fernando Latapi, 
Honorary Congress President, Professor Antonio Gonzalez Ochoa, Congress President, and Dr 
Luciano Dominguez Soto, Secretary General of the Congress, visited the meeting facilities. The 
Committee also held a special session with the chairmen of the Mexican subcommittees to discuss 
plans for the Congress. The help of the national dermatological societies and of the investigative 
dermatological societies is being sought in order to create as interesting and as up-to-date a programme 
as is possible. 

The XV International Congress of Dermatology will take place in Mexico City from 16 to 22 
October 1977. The ICD have appointed six sub-committees to help prepare the scientific pro- 
grammes. With respect to the various activities, the following suggestions were made. 


1. Patient presentations 

Patient presentations by means of colour slides will take place in the large auditorium with simul- 
taneous translations in German, English, French and Spanish. Demonstrations will be limited to 4 
minutes and will not be followed by formal discussions. Thus, every day, fifteen patients can be 
demonstrated allowing for 70 to 75 cases during the Congress. A proportion of these patients will be 
presented from Latin American countries. The sub-committee plans to ask the national dermatologi- 
cal societies for an early submission of histories and slides so that the best material from all over the 
world can be selected. There will also be poster exhibits of patients. 


2. Courses 
The XV International Congress of Dermatology will be the first such Congress which will have 
instructional courses. It is hoped that 50-100 participants will attend each of these courses. The 
following topics were suggested: 

Dermatopathology; Immunology; Photobiology; Structure and function; The dermis and its 
diseases ` Ionizing radiation in dermatology; Physiological treatment of diseases of the skin. 


3. Symposia 

These will be held from 11 to 1.30 daily in large auditoria and will deal with newer developments in 
dermatology. One to three leaders will be charged with organizing each symposium. Many of the 
symposia will deal with clinical topics. There will be simultaneous translations. A total of fifteen 
symposia will have three to five invited speakers, with 30 minutes for each presentation. Time will be 
left for discussion. 

The following are preliminary proposals for symposia: 

Syphilis and other venereal diseases; Drug eruptions; Leprosy; IgE anomalies in skin diseases; 
Connective tissue diseases; Psoriasis; Virus diseases of the skin; Dermatological oncology; Actinic 
dermatoses ` Porphyrias ; Vasculitis; Dermatological mycology; Contact dermatitis; Genodermatoses; 
Acne; Bullous eruptions; Paediatric dermatology. 
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4. Guest lectures 

These will take place daily from 1e to 19.45 a.m. in ke large auditorium. Outstanding authorities will 
be invited to talk about problems of general bicicgical interest to dermatologists. The speakers 
generally will be non-dermatologists. No discussion of these lectures will take place. 


5. Main themes (now called: Topics of current erer 

The topics of current interest presented by selected dermatelogists, will take place in the large 
auditorium with 3500 seats daily from 11 to 1.30; each presentation will last 30 minutes. The topics 
will be selected so as to meet the aeeds of the practising dermatologist. 


6. Workshops 

Workshops are designed for discussions of topics of scientific interest by small groups. Two hundred 
and fifty different proposals for workshops have already been received by the ICD. From among 
these, 40 will be selected. These workshops wil deal mainly with dermatological basic investigation. 
Participants will generally be young scientists whe wish to discuss special problems of fundamental 
investigation in a small circle of interested colleagues, 


7. Informal discussion groups 
An attempt will be made to have these in hotels in che late afternoons. If possible, 20-25 such groups 
will be arranged. The feasibility of holding such discussion groups will be investigated. 


8. Free communications 
A room will be reserved during the Congress for free communications. Some of these will be read 
only by title. 


9. Audiovisual programmes 
An area in the exhibition hall of the pharmaceutical exhibition will be reserved for audiovisual pro- 
grammes. 


Abstracts of the talks which will be given during tae Congress must be furnished by 1 January 1977. 
They must not exceed 200 words in length and must be in English. The authors of the abstracts are 
requested to indicate in their abstract whether the paper will be or has been published. 

The co-ordinators of the different sub-committees will gather suggestions from the national 
societies and the dermatological investigative secieties, as weil as from individuals, and should make 
these available to the Mexican Organizing Commitee, 

It was unanimously decided to publish Congress reports of the International Congress in Mexico 
City. The cost of this report will sot be included im <he inscription fee for the Congress. 

FELIX SAGHER 
Secretary General of the International Committee of Dermatology, 
Department of Dermatology, 
Hadassah University Hospital, 
P.O. Box 499, 
91 000 Jerusalem, Israel 
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ERYTHROPOIETIC PROTOPORPHYRIA: SUBMICROSCOPIC 
EVENTS DURING THE ACUTE PHOTOSENSITIVITY FLARE 


SIR, Gschnait, Wolff & Konrad (1975) in their beautifully illustrated paper describe several puzzling 
features but fail to take into account one property of endothelium which might explain some of their 
findings. Damaged endothelium releases activators of fibrinolysis and this is a feature of porphyria as 
described by Grice et al. (1970) and Grice & Ryan (1971). By contrast, in sunburn, fibrinolysis is de- 
pressed. Gschnait er al. (1975) referred to a paper by Epstein et al. ( 1973) in which the demonstration 
of ‘fibrin’ by immunofluorescence was one of the lesser features. ‘Fibrinogen’ was only occasionally 
observed, The type of material observed in the study by Gschnait et al. € 1975) reminds me of degraded 
fibrin. 

Activation of fibrinolysis in porphyria explains why fibrin is not observed in spite of severe small 
vessel injury. There is no vessel block and very little endothelial proliferation. Failure to form fibrin 
could explain the poor healing and skin fragility seen in porphyria. 


Department of Dermatology, T. J. RYAN 
The Slade Hospital, 
Oxford 
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CORRIGENDA 


In the paper by F. Gschnait et al. referred to in Dr Ryan’s letter, the first author’s name was incorrectly 
printed as Dr F, G. Schnait, for which we apologise. Ed. 


ALOPECIA AREATA 


Sir, The article of Main et al. (1975) on smooth muscle antibodies and alopecia areata in which the 
author speculates about the autoimmunological origin of the disease gives me the opportunity to draw 
attention to the work of Tadago Ikeda, née Matsubora (1965), on the classification of alopecia areata. In 
my opinion this is an excellent example of what can be achieved by a purely nosological approach to a 
syndrome. 

In her article, which appeared ro years ago, she reviewed 1989 patients from Kyoto suffering from 
alopecia areata. She originally distinguished two forms; in one an individual patch developed slowly, 
showing cadaverous hairs, black points and reticular patterns of baldness, whereas in the other the patch 
took less than 6 months to run its course. 
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The first group was characterized by the relatively frequent occurrence of ‘endocrine-autonomic 
diseases’ including diabetes mellitus, peptic ulcer, hypertension, arterioselerosis, Basedow’s disease and 
myxoedema, and by the presence in many other pztients cf a history of atopy. These features were absent 
in the second group. When Ikeda took into accoust ether clinical features of the patients she was able to 
distinguish four different types of the alopecia syndrome. 

(1) The common type, prototype of the ‘fast’ form, constituting 83°, of all cases, occurring between 
20 and 40 years, with individual patches lasting less than 6 months and a disappearance of all symptoms 
within 3 years. The chance of total alopecia im this group was er. 

(2) The atopic type, prototype of the ‘slow’ form, constituting 10°" of all cases. This occurred in 
children below 20 years of age, with patches lasting longer than 1 year, the disease persisting for more 
than 10 years and a 75° chance of total alopecia. 

The remaining 7%4 were divided between: 

(3) a ‘fast’ prehypertensive type, in cases of familial hypertension, and 

(4) a ‘slow’ type combined with endocrine autonomic Gisorders. The prehypertensive cases occurred at 
about 20 years of age, with a rather high chance of wal alopecia (39°); the fourth type was manifest 
above the age of 40 and resulted in total alopecia in ech about 19°% of the cases. 

We have been able to confirm Ikeda’s figures (Penders, 1967) and we were especially impressed by the 
high frequency of total alopecia in young children with an atopic background. Miller & Winkelmann 
(1963), in a survey of 736 patients, stressed the relatively bad prognosis for those with an atopic history. 
We thus have the impression that the division into the four types has a real significance against the 
background of aetiology and prognosis. It would be mreresting to know aow the division of the material 
in this way would affect the figures in the article of Mam et al, 








J.W.H.MALt 
Department of Dermatology, 
University of Nijmegen, 
Netherlands 


REFERENCES 


IKEDA (1965) A new classification of alopecia areata. Dermaralogica, 121, 421 

Mam, R.A., ROBBIE, R.B., Gray, Er, Donan D. & Horne, C.H.W. (1975) Smooth muscle antibodies and 
alopecia areata. British Journal of Dermatology, 92, 359. 

MÜLLER, SA & WINKELMANN, R.K. (1963) Alopecia arzara. Archive: of Dermatology, 88, 290. 

Penpers, A.J M. (1967) Alopecia aresta and atopy. Dermatologica, 136, 395. 


Book Reviews 


The Physiology and Pathophysiology of the Skin, vol. 3. The Dermis and the Dendrocytes. 
A.JARRETT (Ed.) (1974) London and New York: Academic Press. Pp. 326. Price £13.00. 






The third volume in this series deals with the dermi 
physiology of the dermis is written by Dr Jarrett wi 
biology of collagenous tissues) and Dr Ryan (vasculit 
dendritic cell population of the epiderm:s. 

Professor Ebling reviewed the first two volumes ef the series in this journal last year and many of his 
comments would also be appropriate fcr Volume 3. Once again the scope of the work is admirable, 
though a nightmare for the lone reviewer. I suspect. or rather hope, that there is nobody with a broad 
enough knowledge to review the whole book objectively. 

In the first few chapters Dr Jarrett reaffirms his long held views that the dermis is a ge! and not a fibrous 
network suspended in a ground substance. He considers that the dermis consists of two intimately 


and the dendrocytes. The physiology and patho- 
h a little help “som Dr Spearman (comparative 
isi. Dr Riley is responsible for six chapters on the 
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associated macromolecular systems, collagen and glycosaminoglycans (mucopolysaccharides). The state 
of the gel depends on the nature of the association between these two components and variations in the 
polymerization of the tropocollagen molecule. In skin the collagen is relatively unpolymerized and gel- 
like but the elastic tissue exists as fibres. His hypothesis is supported by evidence pointing out fixation 
artefacts and ranging from examination of unfixed fresh tissue with intravital fluorochroming to ciné 
records of the movement of hookworm larvae through the dermis. Some collagen experts may be 
shocked but Jarrett fans will not be disappoiated. 

After the chapters on the normal dermis there are sections on the collagenoses and elastoses. A rather 
small international band of research workers write on lupus erythematosus in dermatological journals. 
Dr Jarrett’s views on the subject are welcomed as they are not along the usual well-trodden pathways. He 
believes that the basic abnormality in L.E. is most likely an inherited tendency to produce abnormal 
gammaglobulins. The pathological changes are thought to be due more to their deposition in special 
sites rather than the result of a specific antigen-antibody reaction against DNA. Scleroderma is con- 
sidered to be a defect of elastic fibres rather than of collagen, though this seems to be supported by a 
somewhat partial and incomplete summary of the literature. Nevertheless, Dr Jarrett’s views are consis- 
tent and, with some ingenuity, he fits them into his general scheme of events in the dermis. 

Dr Spearman’s chapter on comparative aspects is fascinating. Did you know that nematode worms 
have a collagenous cuticle produced by the epidermis ? You will also be surprised to learn that your 
non-synthetic bathroom sponge is in fact a highly polymerised form of collagen. 

Dr Riley gives a most comprehensive and authoritative account of the pigmentary system. Compara- 
tive aspects of pigmentation and the embryonic origin of melanocytes are discussed particularly well. The 
biochemistry of pigment formation is not only understandable but related logically to disorders of mela- 
nin metabolism. The chapter on the Langerhans cell is more standard though tables summarizing 
evidence for and against various theories on the cell’s nature are helpful. It is concluded that the cell prob- 
ably influences keratinization and that Langerhans cells and melanocytes, if related at all, may compete 
for similar epidermal territories. If this chapter was written today perhaps more emphasis would have 
been placed on an immunological function of the cell, The chapter on melanoma, except for the section 
on the aetiology of the tumour, is disappointing. 

Many reviews on the previous volumes in this series have praised the reference system. It is so con- 
venient that one wonders why references cannot be included at the bottom of each page of all such 
books. There is, however, a real rash of printing errors. They include almost everything that a final check 
should have eliminated. Misprints galore, spelling mistakes, words left out, references to the wrong figure 
and description of figures in black and white as though they were in colour. One trusts that there was 
more attention to detail in the research described in the text, 

So far these comments have not indicated the real value of this book. Once again Dr Jarrett and his 
contributors have shown that there is more to dermatology than just labelling and treating diseases. 
Readers will not fail to be impressed by their continued attempts to explain what is happening in diseases 
and to make appropriate comparisons in animals. It may be too late for many dermatologists to change 
their ways but trainees, in particular, should read this book because of its enlightened approach. 


J.A.A.HUNTER 


Clinical Aspects of Immunology. P.G.H.GELL, R.R.A.Coomps and P.J.LACHMANN (Eds.) 
(1975) 3rd edn. Oxford: Blackwell Scientific Publications. Pp. 1754. Price £21.50. 


Clinical immunology has come to stay and dermatology along with other branches of medicine and 
surgery has benefited tremendously from the understanding of disease mechanisms it has provided. The 
first edition of this standard ‘classic’ appeared in 1963. Since then the number of its pages has grown 
from 816 to 1725, the number of contributors has increased to seventy-two, nearly half of them new since 
the second edition, and the two highly distinguished editors have been joined by Peter Lachmann. They 
could hardly have chosen more wisely. 

In their foreword to this edition the editors emphasize that this volume is in part supplementary to, 
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rather than substituting for, the second edition. which should be used in parallel with this one—certainly 
a novel and economical approach to a universal problem. 

All contributors have made notable contribetions to their chosen field of interest and have been able 
to review clearly and concisely the principal methods, eege and implications of their subject. The expert 
will find the information and references he seeks and even the most humble clinician, whose training in 
immunology had been confined to patch testing and the swherculin reaccion, will find much of this book 
compulsive reading and an invaluable source cf reference. Of particular :nterest to dermatologists are the 
chapter on allergic contact dermatitis, in whick. Calnan’s large clinical experience is now ably supported by 
Turk’s immunological expertise, Pepys’ masterly canvas of the whole spectrum of atopy, Lachmann’s 
guide to the intricacies of auto-allergy and the most stimulating exposizicn by Champion and Parish of 
allergic diseases in the skin. Highly relevant co derrmatclogy are also topics such as the immunological 
aspects of diagnostic histopathclogy, immunity in malignant disease, the immunoglobulins, immunity 
deficiency states, the clinical pharmacology of :mmuncsuppressive drugs, immunity in malignant disease, 
and the immunological mechanisms in drug hypersensitivity. Or rapidly increasing importance is the 
subject of HL-A antigens and their significance, clearly and compreher sively presented by Joysey, who 
has also managed to append 118 references up to (amd including) 1973. 

The editors and all contributors deserve great credit for their work and our gratitude for having 
produced the best book in this popular field. It is as essential te dermatclagists as is ‘Rook’ (Rook’s Text- 
book of Dermatology). 

G.HOLTI 


Nail Diseases in Internal Medicine. PIETRO DE NICOLA, Mario MORSIANI and GIORGIO ZAVAGLI 
(1974) 1st edn. Springfield, Ilincis: Charles C. Thomas. Pp. 113, ilustrated. Price $10.50. 


The purpose of this monograph is to present a concise survey of the most pertinent aspects of nail dis- 
orders in internal medicine, in contrast to previous texts which have paid particular attention to nail 
abnormalities in skin diseases. In fact only approximately one-third relates to nail changes in internal 
disease, the rest being anatomy and physiology and neil symptoms, as :n previous books relating to this 
subject. Most of the colour illustrations appear at the ceginning ef the book and are of poor quality; this, 
plus the very bad English and unwieldy classification of symptoms make for difficult reading. 

In its present form therefore, the English edition of this book canmot be recommended, either to 


hysician or dermatologist. 
pey 7 R.DAWBER 


Annual Review of Allergy 1973. Ed. by CLAUDE ALBEE FRAZIER (1974) New York: Medical Exam- 
ination Publishing Company. Pp. $35. Price 315.00. 


This king-sized paperback is ring-bound anc has rather closely printed pages. It is divided into thirty- 
two chapters comprising either review articles or a series of abstracts of recently published work. The 
emphasis is on clinical aspects of immunology but basic work is included. The chest is well represented 
and there are sections on tumour and transplawation immunology. food allergy, allergy to arthropods and 
a useful chapter on drug allergy. 

A twenty-one page essay on Immunc-dermatology :$ written by Philip Blank. The topics covered are 
atopic dermatitis, contact dermatitis and urticaria, æi there are 126 references. Dr Blank is to be con- 
gratulated on bringing together in readable form a symopsis of 2 large mass of hetereogencous information. 

It is most useful to have a regular vclume of this kind in which recent work in an expanding field is 
annotated, This is the second editien and I hoge thers wal be many more. 





G.M.LEVENE 
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The Systemic Manifestations of Inflammatory Bowel Disease. Ed. by WILLIAM B. LucKASH 
and RAYMOND B. JoHNSON (1975) Springfield, Illinois, U.S.A.: Charles C. Thomas. Pp. 356. 


This book derives from the proceedings of a Symposium concerning the ‘Complications of Inflammatory 
Bowel Disease’ held at the annual meeting of the Association of Military Surgeons of the United States. 
Thirty authors have contributed chapters on the diagnosis, treatment, intestinal and extra-intestinal com- 
plications of the inflammatory diseases of the bowel. 

W. Taylor Johnson and William N. Narva from the Department of Dermatology, National Naval 
Medical Center, Bethesda, devote nine pages to the main skin complications of ulcerative colitis and 
regional enteritis. These include pyoderma gangrenosum, aphthous stomatitis, pyostomatitis vegetans, 
fistulae, abscesses, ulcerating erythematous plaques and papulonecrotic lesions. There are three colour 
plates of pyoderma gangrenosum and a black and white illustration of a papulonecrotic lesion. 

The information contained is probably fairly well known to most dermatologists but should be helpful 
to the general physician. 

HTH. Wisou 


Proceedings of the XIVth Congress of the Association of French-speaking Dermatologists 
and Syphilologists, Geneva, 1973 (1974). Geneva. Medicine et Hygiene. Vol. I., Toxicodermies, 
pp 403. Vol. II, Vascularites, pp. 233. 


It was ambitious indeed to attempt to cover two such extensive subjects at a single time. The results well 
justify the effort, even though the presentations and short communications inevitably show the unevenness 
associated with large meetings and numerous speakers—forty-one relating to the drug eruption alone. In 
both fields, events are moving fast and new techniques and methods of measurement are enlarging our 
knowledge of the mechanisms involved while creating new problems of their own. Reviews written in 
1973 may well be outdated by 1975. Nevertheless, when comprehensive and backed by adequate refer- 
ences, they remain extremely useful as ‘key articles’ to which we turn with profit. We cannot all be research 
workers and I suspect that those who are will find such reviews as useful stepping stones in a turbulent 
stream. The contents of the two volumes fall into three groups—review articles, original experimental 
work and clinical observations. The main papers are arranged in a logical order but the short communica- 
tions, presumably published in the order of presentation, might perhaps have been arranged more 
advantageously. 

In Volume I, the drug eruptions are dealt with in considerable detail. A well-documented classification 
is followed by an authoritative account by Thivolet and his colleagues on the immunological mechanisms, 
with useful tables of the frequency of the clinical and immunological presentations. Reactions to penicil- 
lins are presented in detail by Revuz and Touraine, the histological features by Duperrat and Mme 
Noury-Duperrat. Puissant and his collaborators present an interesting comparison of the immunological 
tests available for identification of drug eruptions and the problem posed in young children is examined by 
Desmons—a useful contribution in a difficult field. Several papers were devoted to unusual causes of 
toxic epidermal necrolysis and its complications, including a ‘dry, subcorneal’ variety (by Stevanovic), 
which will further complicate the identification of the subcorneal bullous eruptions. 

In Volume II the leukocytoclastic form of vasculitis dominates the scene, though cryoglobulinaemia in 
relation to vasculitis is discussed by Guilaine, and Behcet’s syndrome in two other papers. The EM 
changes in allergic vasculitis are presented clearly and succinctly by Olmos and his colleagues in a well- 
illustrated paper. The section on treatment deals with all the forms of therapy known in this country— 
and a few more. 

The clinical presentations include some little known forms, e.g. a particular form of juvenile gangre- 
nous vasculitis of the scrotum by Pinol Aguade and his colleagues, a vesicular and bullous form of ery- 
thema elevatum diutinum and two papers on Sweet’s syndrome. 
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Though English readers with eves a sight grasp of French wil! have tittle difficulty in understanding 
the text and the many excellent Takjes, i: was encouraging to find Piñol Aguadé, at least, adding a short 
summary in English. Such a practice would, | am suze, increase the attraction of i important reviews of 
this type for workers in other countries. I warmly recommend these two volumes both to clinicians and to 
investigative workers. Though much of the material mav b= well known to them, these volumes incorporate 
a considerable body of experience and the references, which are often very comprehensive, are themselves 
a valuable guide to the work that has been done in these dificult areas. 














DS WILKINSON 
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A Symposium on Methods for the Measurement of The Physical Properties of the Skin 


A Symposium on Methods for the Measurement of the Physical Properties of the Skin will be held under 
the auspices of The University of Wales (Ronnie Marks) and University of Miami (Harvey Blank) 
10-14 March in Miami, Florida. Attendance will be limited, but those who would like to contribute or 
participate are invited to correspond with either Dr R. Marks (The Welsh National School of Medicine, 
Department of Medicine (Dermatology), Heath Park, Cardiff CF4 4XN) or Professor Harvey Blank 
(Department of Dermatology, University of Miami, Miami, Florida U.S.A. 33136). 


E.S.D.R. Symposium—-Dermatitis Herpetiformis 


Department of Dermatology, University of Lund, Friday 16 January 1976. This is the first of 
a series of clinically orientated symposia to be held by the E.S.D.R. The symposium will consist of a 
series of short papers from invited speakers, illustrative case presentations, discussion periods and a 
session for free communications. Anyone wishing to contribute to or attend this meeting should contact 
either Professor H. Rorsmann, University of Lund, Sweden, or Dr R. Marks, University Hospital of 
Wales, Cardiff. 


Annual Meeting of E.S.D.R. 1976 


The 1976 Annual Meeting of the European Society for Dermatological Research will take place in the 
RAI Congrescentrum in Amsterdam on 26-28 April, 1976. Attendance at the scientific sessions will be 
open to all members, contributors and guests. Non-members who wish to present a paper are kindly 
requested to submit an abstract. They will be invited to attend the meeting as either contributors or 
guests. Abstract forms and information about the meeting can be obtained from: 

Ch. M. Lapiere, E.S.D.R. Secretary, Department of Dermatology, Hépital de Baviére, B-4000 
Liége, Belgium (tel. 041-43.93.72). 


INTERNATIONAL SYMPOSIUM ON PSORIASIS 


A Second International Symposium on Psoriasis is to be held on 12-16 July, 1976 at the 
Department of Dermatology, Stanford University, Stanford, California, 94305, U.S.A. For informa- 
tion, please write to: Eugene M. Farber, M.D., Director, Paul H. Jacobs, M.D., Co-Director or 
Alvin J. Cox, M.D., Co-Director. 


APPOINTMENTS 


South Glamorgan 


Dr Arthur Grice Knight has been appointed Consultant Dermatologist to the South Glamorgan Health 
Authority. Dr Knight graduated M.B., Ch.B. (Sheffield) 1964 and became M.R.C.P. (Edinburgh) with 
neurology as a special subject and M.D. with commendation 1973. His postgraduate training took place 
in Sheffield in the Departments of Dermatology and Neurology and later he was a Research Fellow in 
Dermatology in the Scripps Clinic and Research Foundation, California from 1971 to 1973. His most 
recent appointment has been Senior Registrar and Tutor at St John’s Hospital, London and he has 
experience in diagnostic immunofluorescence techniques. His publications include several papers on 
mycology and he continues to take an interest in mycological research. 


Bradford Area 


Dr Tahir Saeed Haroon has been appointed Consultant Dermatologist to the Bradford Royal Infirmary 
and Associated Hospitals, Dr Haroon qualified B.Sc. from Punjab University in 1958, M.B., B.S. from 
Punjab University in 1961 and became M.R.C.P. (UK) in 1973. His training in General Medicine was at 
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the Royal Albert Edward Infirmary, Wigan, Lancashire and in Dermatology he was trained at the 
Stobhill Hospital, Glasgow, and later at the Glasgow Roya: Infirmary. 


Gloucestershire Area 


Dr Thomas Joseph Delaney has been appointed Consultan: Dermatologist to the Gloucestershire 
Health Area. He qualified M.B., Ch.B. fron: Liverpce! im 1964 and obtained his MRCP (London) 
1968 and DCH (London) 1968. His training in General Medicine and Paediatrics took place in 
Liverpool Hospitals and he started training in Dermatology in the Liverpool Infirmary. He even- 
tually became Senior Registrar and Tutor in Derma‘ egy in the United Liverpool Hospitals. In 1971 
he moved to the Skin Department of St Gearge’s Hospital, London and did a Clinical Assistantship 
at St John’s Hospital for Diseases of the Skin. He has written a large number of papers of clinical 
interest and has also taken part in the preparation of many audiovisual dermatological teaching aids. 






Clinical and Experimental Dermatolegy 


This Journal covering all aspects of Dermatology vil succeed the Transactions of the St John’s 
Hospital Dermatological Society from March 1976, amd will appear quarterly. It will be published by 
the same publishers as the British fournal of Dermazclogy. The two Jcurnals will remain independent 
of each other with some liasion bezween the editors, 


Dermatologica 


Offizielles Organ der Schweizerischen Gesellschaft fir Dermatologie und Venerologie 
Organe officiel de la Société Suisse de Dermatologie et de Vénérologie 
Official Organ of the Nederlandse Vereniging van Dermatologen 


Editors: J. Delacrétaz (Lausanne), W. Jadassohn (Geneva), L.H. Jansen (Utrecht): 
M.K. Polano (Leiden), and R. Schuppli (Basel) 
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Proceedings - Verhandlungsberichte - Congrès 


56. Jahresversammlung der Schweizerischen Gesellschaft für Dermatologie und Venereologie, 
18. und 19. Oktober 1974 in Lausanne — 56e Réunion annuelle de la Société Suisse de 
Dermatologie et de Vénéréologie, les 18 et 19 octobre 1974 à Lausanne 


Mitteilungen - Communications 


Brun, R. (Genève): Statistique des tests épicutanés positifs de 1000 cas d’eczéma de contact 
(Epidemiology of Contact Dermatitis in Geneva {1,000 Cases}} 


Bader, C.; Orusco, M. et Laugier, P. (Genève): Recherche systématique de la blennorragie 
dans une consultation de planning familial 
(Value of Screening for Gonorrhea at a Family Planning Consultation) 


Abstracts 


Demonstrationen - Démonstrations 
Rufli, Th. (Basel) 
Laugier, P; Hunziker, AN: Orusco, M.; Brun, R.; Reiffers, J. et Posternak, E (Geneve) 
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NOTICE TO CONTRIBUTORS 


The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the 
pathology of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of 
the dermatologist in clinical practice. However, the rapid development, during the past twenty years, of research 
on the physiology and experimental pathology of the skin has been reflected in the contents of the Journal, which 
now provides a vehicle for the publication of both experimental and clinical research and serves equally the 
laboratory worker and the clinician. To bridge the gap between laboratory and clinic the Journal publishes each 
month a signed editorial reviewing, primarily for the benefit of the clinician, advances in some field of laboratory 
research, and also reviews of recent advances in such aspects of dermatology as contact dermatitis, therapeutics and 
drug reactions. Other regular features include book reviews, correspondence and society proceedings. The 
Journal is the official organ of the British Association of Dermatologists, but it attracts contributions from all 
countries in which sound research is carried out, and its circulation is equally international. 
Papers accepted become the copyright of the Journal. This journal is covered by Current Contents, 


Manuscripts should be sent to the Editor, Dr R. H. Champion, Addenbrooke's Hospital, Hills Road, Cambridge 
CB2 2QQ. They should be typewritten on one side of the paper only, with a wide margin, be double spaced, and 
bear the title of the paper, name and address of each author, together with the name of the hospital, laboratory or 
institution where the work has been carried out. The name and full postal address of the author who will be 
responsible for reading the proofs should be given on the first page. If, in addition to the original typewritten copy 
a duplicate copy, complete with figures, tables and references, is submitted, this will frequently speed publication. 
The author should keep a carbon copy of his manuscript. The Editorial Board reserves the right to make literary 
corrections. 


Abbreviations and units, Full names with uncommon abbreviations must be given with the first mention; new 
abbreviations should be coined only for unwieldy names and should not be used at all unless the names occur 
frequently. In the title unusual abbreviations should be identified; in the introduction and discussion they should 
be used sparingly. Abbreviations of units should conform with those shown below. 


gram(s) g minute(s) min molar mol/l 
kilogram(s) kg centimetre(s) cm millilitre(s) ml 
milligram(s) (10 ~? g) mg second(s) D gravitational acceleration g 
microgram(s) (10 ~© g) ug cubic millimetre(s) mm? micrometer(s) um 
nanogram(s) (10 ~? g) ng millimetre(s) mm per cent eA 
picogram(s) (10 ~+? g) pg millicurie(s) mCi isotopic mass number placed as '3'I 
hour(s) h milliequivalent mmol 


These and other abbreviations and symbols should follow the recommendations of: Units, Symbols and Abbre- 
viations, A Guide for Biological and Medical Editors and Authors (1971) The Royal Society of Medicine 
London. 


Illustrations should be referred to in the text as ‘Figs.’, and be given Arabic numbers, and should be marked on 
the back with the name(s) of the author(s) and the title of the paper. Where there is any possible doubt as to the 
orientation of an illustration, the top should be marked with an arrow. Each figure should bear a reference number 
corresponding to a similar number in the text. Photographs and photomicrographs should be unmounted glossy 
prints and should not be retouched. Colour illustrations will be accepted when found necessary by the Editor, 
although the author will be expected to bear the cost. Diagrams should be on separate sheets; they should be 
drawn with black Indian ink on white paper or feint-ruled graph paper and should be about twice the size of the 
final reproduction. Lines should be of sufficient thickness to stand reduction. Each illustration should be accom- 
panied by a legend clearly describing it; these legends should be grouped on a separate sheet of paper. 

There should be as few tables as possible and these should include only essential data; they should be type- 
written on separate sheets and should be given Arabic numbers. 


References. Only papers closely related to the author’s work should be referred to; exhaustive lists should be 
avoided. References should be made by giving the author’s surname, with the year of publication in parentheses. 
When reference is made to a work by three authors, all names should be given when cited for the first time and 
thereafter only the first name adding er al., e.g. Blackett er al. (1952); for four or more authors, the first name 
followed by et al. should be used on all occasions. If several papers by the same author and from the same year 
are cited, a, b, c, ete., should be put after the year of publication, e.g. Blackett et al. (19§2a) or Blackett eż al. 
(1952a, b). All references should be brought together at the end of the paper in alphabetical order. References 
to articles and papers should mention: (1) name(s) followed by the initials of the author(s); (2) year of publica- 
tion in parentheses; (3) title of paper; (4) title of the Journal in full; (5) volume; (6) number of the first page of 
the article. Thus: CUNLIFFE, W.J. & SHUSTER, S. (1969) The rate of sebum excretion in man. British Journal of 
Dermatology, 81, 697. References to the books and monographs should include: (1) author(s) or editor(s); 
(2) year of publication: (3) title; (4) edition, volume etc.; (5) page referred to; (6) publisher; (7) place. Thus: 
BEARE, J.M. & WiLson Jones, E. (1972) Necrobiotic disorders. In: Textbook of Dermatology (Ed. by AT Rook, 
D.S.Wilkinson and F.J.Ebling), 2nd edn, Vol. 2, p. 1066. Blackwell Scientific Publications, Oxford. 


Page proofs will be submitted without the original typescript to the author for proof-correction (see under 
‘manuscripts’) and should be returned to the Editor within three days. Major alterations from the text cannot 
be accepted. 
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SUMMARY 


An outbreak of ochronosis and colloid milium is described after the use of strong hydroquinone 
bleaching creams. These phenomena developed only after a few years, and took place when the melano- 
cytes had overcome the bleaching influence. Sun-exposure and thorough inunction of the cream were 
required for the more advanced changes. Analogous changes have been seen when the skin is exposed 
to certain crude fuels in individuals working in the sun, and phenolic components in the fuels are sus- 
pected. The study presented here covers the clinical, histological, histochemical, electron micro- 
scopical and pathogenetic features as seen in thirty-five cases of hydroquinone damage to the dermis 
in South Africa. 


Hydroquinone-containing bleaching creams are effective and much sought after by South African 
Negro women. Their success is easily demonstrated by comparing the bleached face with the un- 
treated natural dark brown of the neck or dorsal surface of the hand (Plate ra). The cytological changes 
of melanocytes under the influence of hydroquinone have been studied by Jimbow et al. (1974), 
and the pharmacology of acute hydroquinone bleaching is now evidently well grounded. 

We wish to describe a process in which the facial epidermis overcomes this bleaching effect during 
treatment, and may grow darker than normal particularly over certain sun-irradiated areas. Over those 
parts where the cream can be well rubbed in, the darkening tends to be most intense. Thereafter, 
novel changes develop in the papillary dermis. This layer becomes ochronotic together with colloid 
degeneration and colloid milium production. These alterations may be observed while parts of the 
face retain their bleached appearance, though as a rule the initial bleaching effect of the cream is lost. 
Some manufacturers have included a sunscreen in the cream, but for those patients who are much 
in the sun, its incorporation has not forestalled the deeper changes. 

Our awareness of this disorder was slow to develop. Over a 5-year-period (1969-1974), a series of 
some thirty-five cases was selected and studied. The influx of new cases still continues, and we could 
have doubled the number of patients for investigation. The striking development of pigmented 
colloid milium, in which the face looks spotted with caviar, was first recognized by Alan Menter 
during 1969 to 1971. The dermal ochronotic features were then studied by GHP , 
ochronotic changes in the ear cartilage were discovered by J.G.L.Morrison, who af 
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quired colloid milium from sun-expasure when the skin was soaked in power paraffin. Our under- 
standing was delayed in the eariy 1979’s by an epicemic of monobeazone leukomelanoderma affecting 
perhaps 1000 cases. Only after chemical anclyses ` Findlay during 1974) of certain creams with approx- 
imately 5°“, hydroquinone and more, were we able tp distinguish them from those containing mono- 
benzone, and relate our novel findings tc the effecte of hydroquinone. A campaign against mono- 
benzone has perhaps succeeded. Now we are left prineipally with the hydroquinone reactions, though 
we still see both, sometimes even combined in the same indrvidual. 

The use of bleaching face creams by black women s not eonfined to that part of the Third World 
where our study was done. Their appeal depends on a strange allarement of tradition, aesthetics, 
advertising, money and power. There ts a Gurrent szy ng, for example, in the Pedi language: ‘Go away 
in your blackness’, which has still to be replaced by the siogan from Francophone Africa, ‘Black is 
beautiful’. The artful advertising of these sxin lighterers weuld need a study on its own, but it would 
be mistaken to see the choice as lying between black and waite. It is an alternative of light brown as 
against a dark brown skin. 








Clinical features 

The thirty-five patients studied were adult Flack (South African Banu) women whe had used strong 
hydroquinone-containing creams continuously for several (up to 8) years, and developed the dermatosis 
gradually over 4-3 years as a rule, or longer Because of the slow emergence of the disorder, the maxi- 
mum age incidence among the patients was rather high—between 3¢ and 39 years. 


Colloid milium (Plate 1b anc e} was the grossest ard mest persistent change. The visible units 
consisted of clustered or confluent tense pazules and micropapules, mostly darker than normal skin, 
being a patchy grey colour down to a glistening jet black Between them the skin creases were preserved 
and otherwise normal. Where the milia lay “arther apart, the intervening skin could suggest a worm- 
eaten atrophy, or look normal amid the netwerk of papules. Scars were free of milia. The lesions were 
distributed in sharp zones corresponding te areas with firm underlyiag tissues, the commonest site 
being the outer bony margin cf the orbit from the eve trow to the zyzoma. The second commonest 
was the cheek area over the messeter and least common the posterior tangle of the neck. The centre 
of the face was sometimes mildly affected. The evoauticn of the lesions required sun-exposure, being 
limited by head covers and wigs and accentuated over the more skyward y directed parts of the zygoma. 
The lesions were also distributed where night creams could remain trapped, e.g. in eyebrows, creases 
round the eyes, cavity of the pinna. No other zart of the body was ever affected. Individual lesions could 
involute after years as judged by serial photographs, but the bulk were unchanged. 





Pigmentation with textural change (Colloid degeneration, echronosi, elastosis) (Plate 1d). Where 
milia were not prominent, the same areas of distritumen could show a reticulated and ripple-like, 
sooty pigmentation. Along areas of milium fcrmation, tre ripply spots became expanded into papular 





PLATE 1. (a) Successful bleaching of the face with hydroquinone cream compared with the un- 
treated natural dark brown skin of the dorsal surfzes of the hand. 

(b & c) Clustered glistening pigmented collaid milis wits clear patches among the papules. Overall 
and close-up views. 

(d) Reticulated and rippleike darkening wi:h early pape lar milis over the bony margin of the orbit. 
The pigment represents a combination of mzlanosis ard ochronosis. 

(e) Early focus of ochronotic and elastotic fibres in the papillary layer (Magnification x 100). 
Haematoxylin and eosin. 

(£) Ochronotic fibres among a mass of broad cense colagen bundies (Magn‘fication x 100). Haemato- 
xylin and eosin. 
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milia. By stretching the ripply folds, paler normal skin was seen in between. Sometimes the pigment 
was diffuse on the sun exposed areas. There was great histological variety among these changes even 
when the appearances were clinically uniform. 


Ear cartilage ochronosis. A blue tint in six cases with colloid milium was observed in the cavity 
of the auricle. It could have been overlooked in our earlier cases. 


Further clinical comments. Hair growth and colour were unchanged. Other pigmentary changes were 
observed, such as chloasma, freckly marks and post-inflammatory pigmentation. These were not 
part of the bleaching cream dermatosis so much as the reason for its being first used. 

In those patients re-examined after a year or more the dermatosis was not much altered. Some 
subsidence may have followed the prohibition of skin lightening creams, the use of a sunscreen by day 
and a steroid cream at night, but in general the changes were not strikingly reversed. Some patients 
had even tried the same bleach again for the persisting darkness of the skin. In one case followed for 5 
years the milia were successfully removed with a skin graft knife, leaving a mildly hyperpigmented 
smooth skin. 


Pathology 

Forty-eight skin biopsies from thirty-five patients were studied by standard histological methods, and 
ten blocks from three patients by electron microscopy. Five biopsies were made of the skin and 
cartilage of the auricle. The main lesions occurred in the papillary layer of the dermis, which showed 
focal expansions containing ochronosis, elastosis, abnormal collagen with colloid degeneration, colloid 
milium, pigmentary changes, telangiectasia with stretched plexus vessels around the tissue expansions, 
and sundry interstitial changes. Between the abnormal foci and below them there was little amiss, 
and epidermal changes were unspectacular. 


Ochronosis was common to all specimens (Plate 1e and f). The most striking ochronotic elements 
were broad stumpy fibres, parallel sided, curled or banana shaped, obviously tough, apt to tear and 
jump out of the sections, tending to transverse fracture, with jagged or pointed extremities. The fibres 
were yellow-brown, but this natural shade was obscured by many connective tissue stains. A mild 
eosin stain interfered least with the ochronotic colour. Near the surface the fibres were bigger and darker, 
and inclined to have sharp black edges. In the middle and deeper papillary layers the fibres were 
narrower, more yellow or olive-green, and sinuous, like elastotic fibres, merging below at the sub- 
papillary plexus with ordinary elastotic fibres. Some small, more greenish ochronotic bundles were 
surrounded by an eosinophilic cuff looking like fibrillar collagen, elastic or some nondescript cracked 
hyaline material (Plate 2a). Structures resembling altered collagen bundles sometimes showed a dif- 





PLATE 2. (a) Yellow-green ochronotic bundles surrounded by an eosinophilic cuff of hyaline 
material (Magnification x 500). 

(b) Group of partially degraded ochronotic fibres (Magnification x 100). 

(c) Ochronotic bundles undergoing degradation. The fibre surfaces are cavitated and surrounded by 
ochronotic granular material and amorphous residua. Dendritic, pigment-laden cells are abundant 
(Magnification x 500). 

(d) Early milium formed by hyaline masses, ochronotic fibres, amorphous residua and pigment- 
laden cells (Magnification x 100). 

(e) Fully developed colloid milia with lightly pigmented ochronotic colloid blocks (Magnification 
x 100). 

(£) Cracked colloid masses containing amoeboid cells packed with granular pigment (Magnification 
x 500). 
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fuse brown colour, and least frequently the same tint wasobserved in the colloid in the colloid milium 
elements. There was no ochronosis in most af the dastic and collagen fibres or in the interstitial 
spaces. 

Ochronotic fibres became degraded (Piate 2> and c} The larger ones could appear cavitated on the 
surfaces with a granular eosinophil material in the indentations, thus converting a regular-shaped 
fibre into a miniature jigsaw puzzle piece. Medium sized fibres developed irregular lumpy ochronotic 
deposits, frayed out or moth-eaten appearances, or blow-outs into amorphous masses. Only rarely 
was there ingestion of these chunks by foreiga body sant cells or foam-filled phagocytes. 





FIGURE 1. Ancchronotic fibre containing electron sense areas m a pale amorphous matrix with a 
moth-eaten outline. (Electron micrograph > 22,500 


The well-formed ochronotic fibres contained electrwn-dense areas in a paler amorphous matrix. 
Their outlines were irregular and moth-zaten{Fig. 1). When the ‘bres disintegrated, the dense granular 
masses were left surrounded by amorphous colloid material. Collagen bundles were quite distinct 
from them. 

Ochronotic fibres were PAS-negative, often positive with elastic stains, negative with argyrophil 
methods which stained epidermal melanin only, Our argeataffin-positive with the Fontana and 
Schmorl’s ferricyanide methods. Epidermis anc associated melanocytes over ochronotic areas were 
usually normal though heavily pigmented. Pigment incontinence was regularly present. In two instances, 
ochronotic fibres were in the course of trans-epider nal extrusion. 

In the ear cartilage, ochronosis with fibrillar degeneration and chondrocytes filled with pigment 
granules were obvious in the outer third of the cartilage. The effect was selective, since the mid- and 
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inner thirds of the cartilage were more normal, and overlying dermal ochronosis virtually absent 
(Fig. 2). 


Solar elastosis was often seen associated with ochronosis, was rare in colloid milium except right 
underneath the milium suggesting an earlier process, and was absent in lesions dominated by swollen 
ochronotic collagen bundles. 





FIGURE 2. Section through the entire ear cartilage, with the lateral face above showing ochronotic 
disintegration while the medial face below has normal cartilage and perichondrium. 


Collagen bundle abnormalities and degeneration. Papillary collagen bundles could differ mainly in 
being broad and straplike. These thick masses sometimes looked keloidal, and could become acellular 
and burnt-out while remaining in bundles (Plate 1f). Other bundles were swollen, shredded and spongy, 
losing the bundle pattern and fusing into pale colloid. Sometimes this clot was eosinophilic, with 
cells in between like osteoid tissue. Small tangles or whorls of collagen were seen very occasionally. 
Abnormal bundles sometimes appeared to push up fanwise to the surface from the base of the papillary 
zone and to be more prone to decay nearer the epidermis. Diffuse ochronosis in them was variable. 
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Colloid milia (Plate 2d and e). The colloid part of the telly-developed colloid milium in our patients 
looked precisely like colloid milium as otherwise understood. In maay sections the eosinophilic, 
cracked colloid masses containec ne visible echronotic material. Our fall range yielded a variety of 
intermediate phases in the construction and destruction cf colloid milia. Colloid change was naturally 
more marked towards the outside of the papillary laver and in the onger-established cases. An 
intermediate sort of colloid change showed ocaronotic s«mi-colloid blocks with great swelling of de- 
generate collagen bundles as they enlarged and fused tc produce this change. Wherever ochronosis 
was still obvious there were very few cells presant. The lewer parts of the milium tended to be spongy 





FIGURE 3. Dendritic cells lying in the amorphous m tix of the eolloid milium containing scattered 
collagen fibres. (Electron micrograph x11 Eë 


as in the degenerating collagen bundles. There was also the ‘osteoid’ type of change intermediate 
between collagen degeneration and colloid milium. Someexpansions occurred and fusion of elastotic and 
swollen ochronotic fibres with the maim colloid mass. This contributon was minor. The ochronotic 
component of a colloid milium, when udentitiable, wa. mostly in the diffuse and seldom in the rod- 
shaped fibre form. 

Colloid milia were transected and surrounded by -apillanies. and were highly cellular in the peri- 
pheral and intervening spaces round the colloid mater al. 

Electron microscopically the colloid consisted of an amorphous matrix containing scattered cross- 
striated collagen microfibrils (Fig. 3). 
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The milium material failed to stain with the Fontana or Schmor! methods and failed to fluoresce with 
thioflavine-T. 

Over the milium the epidermis was usually thin and stretched. In only three cases did the basal layer 
contain less or no pigment, and four showed liquefaction degeneration. 


Mayor cell components. Although some areas of ochronotic collagen and colloid were cell-poor, 
the cell population in the papillary dermis was diffusely increased. Despite some concentration round 
the subpapillary plexus, none of the cells was perivascular or grouped. Most cells lying between ochro- 
notic bundles or colloid were of either dendritic or amoeboid shape (Plate 2f). In the milia they lay 
in phagocytic lacunae like osteoclasts. On smears of the milia the nuclear structure was, according 
to C.S.Kingsley (Hematologist), like that of bone marrow phagocytes. Giant cells with few nuclei 
were found near dense colloid or ochronotic material. 

In all these interstitial cell types, pigment granules, larger than epidermal melanosomes, and stain- 
ing positively for melanin with silver procedures and Schmorl’s method, were commonly seen in the 
cytoplasm. Others showed a granular or foamy cytoplasm. 

The source of the pigment and nature of the cells were problematic. Judging from their position the 
melanin-type pigment could most readily arrive in the cells from the decaying ochronotic deposits 
nearby, from which it would be laid down in granular form inside the cells. As an alternative source 
the epidermal melanocytes were rather remote, and the pigment incontinence in their vicinity was not 
comparable with the cell changes considered here. A polymerized hydroquinone derivative of more 
directly external origin is another possibility, though none of these alternatives excludes the others. 

The ultrastructural appearance of the dendritic ramifications of the apparently amoeboid cells 
was most impressive. Numerous cytolysosomes contained electron-dense material, presumably the 
melanin (Figs 3 and 4). Others contained a substance similar to the colloid outside the cells. Fine 
ribosomes, granular endoplasmic reticulum and cytoplasmic filaments were present, and many cells 
had dilated vesicles of granular endoplasmic reticulum in the cytoplasm in which abundant lysosomes 
were also present (Fig. 4). Occasionally an appearance strongly suggesting phagocytosis was seen. 
The frankly dendritic cells also contained phagocytosed ‘melanin’ in the cytolysosomes, cytoplasmic 
filaments and a ballooned granular endoplasmic reticulum. These appearances suggested that the 
cells had both fibroblast and macrophage functions, and were responsible for collagen formation as 
well as a partial clearance of ochronotic fibres and colloid milia with pigment phagocytosis. 


Minor features. Mast cells were present but exhibited no special relation to the milia or other 
abnormal components. Inflammatory changes were not in evidence. Despite the oedematous swelling 
of the lesions there was no necrosis or notable cellular reaction. Fibroblasts in the basement membrane 
zone were unchanged, though this zone was sometimes thickened. In the tissue spaces, unidentified 
foamy, fibrillar and granular material of considerable variety made its appearance, evidently in relation 
to fibre bundle disintegration. 


Pathogenesis 
The ensuing remarks summarize our conclusions from a survey of the microscopic material. 


Melanocyte recovery. Melanocytes have probably overcome the damaging influence of hydroquinone, 
and are overactive. Prolonged application of the drug with sun stimulation appear to lead to this 
result. Since changes in the dermis are not seen during the normal bleaching action of hydroquinone, 
their appearance after melanocyte recovery suggests that the selective and damaging uptake of hydro- 
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FIGURE 4. Cytolysosomes comaining electron eps materiel, ribosomes, dilated vesicles of 
granular endoplasmic reticulum and microeabeles in the cytap ssm of a dendritic cell. (Electron 
micrograph x 36,000.) 


quinone by melanocytes has ceased, and the 2rug wich any of its chemical and metabolic derivatives 
are now passed down to the papillery dermis. 


Fibroblast function. The dermal papillary D wo slasts possess two differing functions. The superficial 
set, largely unaffected here, maintams the basement membrane zone and adjacent subepidermal layer. 
The deep set, partly concentrated ia groups rear the sulypapillary plexus, are most probably employed 
in fibrovascular tissue maintenance and repair. In sydroquinone poisoning under the influence of 
sunlight these cell groups appear to produce the radiating eomplexes of abnormal fibres resembling col- 
lagen which deteriorate further as they approach tie surface. Ochronosis in these fibres is diffuse 
and mild. 

In the intervening areas between the subcciderme} and the lower sub-papillary sets of fibroblasts, 
many scattered fibroblasts fail to produce such conspicuously focal lesions. These are the cells 
among which phagocytosis may evolve. 


Elastotic factor. The elastotic fibres in the mx" or mid-papillary dermis in a dark individual 
would require some factor derived from sunburst epidermis to induce their production. Quite 
probably these fibroblasts which form tac elstocic ben are exposed te more than one such epidermal 
influence. Hydroquinone or its der-vatives could alter | be process by disturbing the redox requirements 
of fibre production. 
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Hydroquinone factor. The structure of elastin permits the attachment and polymerisation of many 
phenols in the interior of the fibre (Partridge, 1970) and this mordant-like action could occur with 
hydroquinone. A theory in which hydroquinone acts as a simple intra-vital fibre mordant of elastin 
fibres would not explain the other fibre changes, nor their focal nature. We would favour an active 
uptake of the phenolic ochronosis precursors by fibroblasts which will not only alter elastic fibre 
production but allow an excretion of the abnormal material into the central regions of newly forming 
fibre bundles. 


Pigment phagocytosis. The suggestion is made that ochronotic collagen, when being transformed 
into the colloid of colloid milium, could yield its pigment to a phagocytic cell in the vicinity. 


COMMENTS 


A minor epidemic of ochronosis from bleaching creams is hard to trace to its sources, but in 1966 cer- 
tain commercial preparations containing 27. hydroquinone were strengthened to 6 and 8° and put 
in a more adherent and penetrating base. It was from 1969 onward that we became increasingly 
familiar with this new disease. 

Ochronosis, whether brought on by phenol, resorcinol, quinone vapour, 2,5-hydroquinone acetic 
acid (homogentisic acid), experimental force-feeding of tyrosine, etc, requires an initial glut of the 
substance in some parts of the organism. This overload affects connective tissues in ways which lead 
to deposits of pigmented polymers, at the same time bringing about an accelerated ageing of the 
tissues. 

Our study brings certain phenomena into prominence. Ageing of facial skin from sun exposure, and 
certain sun-induced changes which may be genetically determined, i.e. colloid milium, are here 
brought on synergistically by hydroquinone. Where sun exposure is not needed for damage to occur, 
as in the case of the ear cartilage, hydroquinone brought about the destructive change unaided, while 
the overlying skin escaped. 

Our large yield of biopsy material supported the view that the abnormal fibres and other components 
were newly produced and thereafter more susceptible to extracellular alteration. Such later alterations 
led to two results. The altered material occupied its place in the tissue semi-permanently, largely 
escaping from the normal connective tissue turnover. This same material would evidently act as an 
exchange centre for diverse organic and inorganic materials, such as ochronosis pigment, serum 
components, water, etc, thus accounting for a great diversity in its reported composition. The cells 
encompassing the colloid milium masses and fragments were able to exchange components with the 
milium and other abnormal fibrous material, but were seldom able to destroy them or to form them in 
full. 

Our findings with hydroquinone differed in principle but little from those seen with genetically 
determined alkaptonuria. Hewitt, Wegmann & Guignon (1962) and Bazex & Dupré (1962) favoured 
an active or dynamic nature of alkaptonuric lesions in connective tissue in their limited case material— 
a view which our work fully supports. We have therefore avoided the misleading expression ‘degenera- 
tion’, as suggesting an unfavourable change in pre-existing and previously normal extracellular 
connective tissue components. 

We have tried to resolve the nature of hydroquinone-induced colloid milium by proposing that it 
is principally a collagen-derived exchange polymer of an irremovable kind, surrounded and inter- 
penetrated by a loose cordon of dendritic and phagocytic cells. This view is broader than one proposed 
in recent studies on true colloid milium (Hashimoto, Miller & Bereston, 1972) in which the very 
similar looking surrounding cells are regarded as fibroblasts somehow producing the whole milium. 
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It differs even more from an earlier view of our owe ‘Findlay, 1954) that the milium was derived 
entirely from altered elastotic fibres. 

The closest parallel to what we describe was reported by Holzberger (1960) from the Netherlands 
Antilles. There a crude fuel (gas-oi8j, used to clean the hands during kard manual work in the sun, 
caused an epidemic of colloid milium confined to the hinds ameng labourers in an oil refinery. We 
asked Dr J.P.de Villiers of the National Chemical Research Laboratory, Pretoria, if such gas-oil would 
contain phenols. He replied, quotirg Littmaa and Lechte (The Petroleum Acids and Bases. New 
York: Chemical Publishing Co. 1953) ‘Apparently pherols are sresent in all petroleum fractions of 
the proper boiling point range’ (p. 120). Needless to sav (he comsinued} gas-oil is a fraction with the 
proper boiling point range. More interestingly they meation on p. 134 that trimethyl] hydroquinone 
has been isolated from Texas oil, bu: that little work has in fact been done on phenols in petroleum oil 
as the difficulties of isolation mak: this an economically unaceeptable source. In my opinion (he 


similar chemical origin. 

Since becoming aware that crude fuels contain phenols, we have traced back three old cases of 
colloid milium seen over the lest < years which confirm the association noted by Holzberger (1960). 
These cases were white farmers who developed colicid milium on the hands, wrists, forearms and 
arms as far up as the short-sleeve ine. The family hiszory was negative and no other exposed area 
was affected. All had for years undertaken the repair o farm equipment (tractors, irrigation sprays) 
in full sunshine using ‘Voco’ (an mexpensive and ensede power paraffin made by the Vacuum Oil 
Co.) to clean the equipment and their grease-soiled upper extremities. The picture was not quite the 
same as that of hydroquinone colloid milium with echronosis. but the similarities are sufficiently 
interesting not to be dismissed as irrelevant at this staze. 

An intriguing question lurks behind all cbservatiers of the foregoing type—what part do non- 
pigmenting phenols play in accelerating the egeing precess everywhere in connective tissues under 
stress ? 
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SUMMARY 


The basement membrane of the secretory coil of human eccrine sweat glands was studied by light 
and electron microscopy. With classical staining methods for the elastic system, elaunin ring fibres 
were observed in the basement membrane of the secretory coil. The ultrastructural study showed that 
elaunin fibres are formed by bundles of fibrotubules 10-12 nm in diameter surrounding aggregates 
of amorphous material. These fibres differ from elastic fibres which are thicker and have an amorphous 
material more homogeneous and abundant. 


In previous work, the distribution and morphology of the elastic system in the human dermis were 
studied and the existence of three types of fibres (oxytalan, elaunin and elastic fibres) was demon- 
strated (Bittencourt-Sampaio & Cotta-Pereira, 1971; Rodrigo, Cotta-Pereira & Riches, 1973; Cotta- 
Pereira, Rodrigo & Bittencourt-Sampaio, 1975). The most superficial are the oxytalan fibres; these 
depart from the elaunin plexus, which is located parallel to the dermo-epidermal junction and is 
connected with the elastic fibres of the reticular dermis. 

The ultrastructure of elastic fibres is well known (Greenlee, Ross & Hartman, 1966; Ross & 
Bornstein, 1969). They consist of an amorphous substance identified as elastin surrounded by the 
‘elastic fibre microfibrils’. Recently, we observed that the oxytalan fibres are formed by bundles of 
fibrotubules similar to those visualized in elastic fibres, but devoid of elastin (Cotta-Pereira et al., 
1975). The fine structure of elaunin fibres is not yet known. 

Observing sections of human dermis by light microscopy, we found elaunin fibres in the basement 
membrane? of the secretory coil of human eccrine sweat glands (Cotta-Pereira & Bittencourt-Sampaio, 

* Reprint requests should be addressed to Dr Gerson Cotta-Pereira, Departamento de Histologia e Embriologia, 
Faculdade de Ciéncias Médicas, Universidade do Estado de Guanabara, Avenida 28 de Setembro, 87, fundos. 
Vila Isabel. Estado de Guanabara, Cód. Postal 20 oco, Brazil. 

+ In this paper the term ‘basement membrane’ is used to name the extracellular support of the basal surface of 


epithelia as observed by light microscopy. ‘Basal lamina’ is applied to the dense filamentous sheet visualized 
as a constituent of the basement membrane by electron microscopy. 
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1973). The purpose of this investigation was to study this area with the electron microscope in order 
to describe the fine structure of the elaunin fibres. 


MATERIAL AND METHODS 


Skin fragments biopsied from different areas of human volunteers were fixed in 10° , formaldehyde 
and embedded in paraffin. Histological sections were-stained by the following techniques: Verhoeff’s 
iron haematoxylin, Weigert’s resorcin fuchsin, Unne-Tanzer’s orcein, and Gomori’s aldehyde fuch- 
sin. All these techniques were preceded or net by an oxidation with 40°, peracetic acid (Pearse, 
1968). The PAS technique after meatment with diastase was also used associated with the Weigert’s 
resorcin fuchsin. 





FIGURE 1. Elaunin fibres wrepping the secretory coi of a sweat gland. Weigert’s resorcin fuchsin 
method ( x 720). 


Other fragments were fixed for 3 h in a mixture of tannic acid-glutaraldehyde (TAG), containing 
0-25", tannic acid and 3. glutaraldehydz in Millenig buffer (pH = 7-4) (Futaesaku, Mizuhira 
& Nakamura, 1972). After postfixation in 2°, »smium tetroxide they were embedded in Epon. The 
ultrathin sections were studied in a Siemens Elmiskop IA at 80 kV, after staining with uranyl acetate 
and lead citrate. 


RESULTS 


By light microscopy, using resorein fuchsia, orcein cr aldehyde fuchsin, an envelope of fibres was 
observed surrounding the sweat gland secretory coil | Fig. 1). When the resorcin fuchsin method was 
preceded by oxidation with peracetic acid, the fibrous structures were enhanced and thinner fibres 
intermingled with the thicker ones were visuaized. “fter Verhoeff’s stain, with or without previous 
oxidation, no fibres were observed (Fig. 2). 

The association PAS-resorcin fuchsin showed a doulsle stained membrane surrounding the secretory 
coils. While the diastase-resistant PAS-positive inner ayer formed a continuous envelope around the 





FIGURE 2. Secretory coil of a sweat gland. Elastic fibres are present only far from the gland (arrow). 
They are not seen in the secretory coil basement membrane. Verhoeff’s iron haematoxylin ( x 284). 





FIGURE 3. Basement membrane of a sweat gland secretory coil. Longitudinal section of an elaunin 
fibre, formed by patches of dense amorphous material (arrow) among fibrillar bundles (star). 
BL = basal lamina. AS = amorphous sheath ( x 32,400), 





FIGURE 4. Basement membrane of a sweat gland tceretery cei. Cross section of an elaunin fibre. 
Note the amorphous substance scattered among fitretubulay bandles ` x 32,400). 





FIGURE §. Basement membrane of a sweat glare! secretory uoil. Nete the cross sectioned fibro- 
tubules 10-12 nm in diameter (arrows) = 64,800) 
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FIGURE 6. Longitudinal section of an elastic fibre. The amorphous component is compact and 
homogeneous. Some microfibrils are observed in the periphery of the fibre ( x 16,200). 


gland, the resorcin fuchsin stained outer layer showed different aspects. In cross sections, it often 
appeared as a discontinuous ring. In oblique or in longitudinal sections it was represented by a rank 
of points or parallel rods. 

The electron microscopic study of the secretory coil basement membrane showed that it is formed 
of a basal lamina connected on its inner face with the serous and myoepithelial cells by half-desmo- 
somes, and on its outer face with an amorphous and low electron dense sheath. This amorphous 
sheath has an irregular thickness and it is surrounded by collagen fibrils and by elastic-like fibres 
formed by patches of an electron dense amorphous substance in the core of fibrotubular bundles 
(Figs 3-5). This amorphous material is not so compact and homogeneous as it is in the elastic 
fibres (Fig. 6). Bundles of fibrotubules 10-12 nm in diameter and without amorphous material were 
also visualized. 
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DISCUSSION 


Previously, it was demonstrated fy light micrescopy that the classical staining methods for elastic 
tissue could reveal in the human dermis oxytzlan, ¿launin and elastic fibres (Bittencourt-Sampaio 
& Cotta-Pereira, 1971; Cotta-Pereira et al, 1975). Gawhk (1965) considered these three types of 
fibres as the normal constituents ef the clastic system f connective tissues. 

In the present work parallel ring fibres wrapping the secretory coil of sweat glands were demon- 
strated by resorcin fuchsin, orcein or aldehyde fachan but net by the Verhoeff’s method. Fibres with 
similar tinctorial characteristics were revealed i tendons, fibrous and hyaline cartilage and 
elastic laminae of developing aortae (Gawlk, 1965). They were named ‘elaunin fibres’ by Gawlik 
(1965). On the basis of these tinctorial affinit:es, the »weat gland ring fibres are elaunin fibres, differ- 
ing from elastic fibres because they do not stain with ‘Verhoetf’s method. Using resorcin fuchsin after 
oxidation with peracetic acid, thinner fibres Dimding tae thick ring fibres were revealed. They have 
therefore the same tinctorial characteristics as the ><vtalan fibres (Fullmer & Lillie, 1958; Gawlik, 
1965). It is concluded that a mesh-work of elaenin amd oxytalan fibres involves the secretory coil of 
eccrine sweat glands. 

The main difficulty in studying elastic fbres with conveational electron microscopic techniques 
has been the irregular staining of tàeir components. Tbe introduction of tannic acid added to glutaral- 
dehyde was a progress (Futaesaku et al., 1972) simaltneousiy improving the fine details of the con- 
nective fibrils and giving a satisfactory staining of th-clastin. With this method a good reproducibility 
of results is obtained. We tried several concentrations of rannis acid and the best results were observed 
with 025%; added to 3% glutaraidehyde in Millom,” buffer. 

With this technique, the electron microscopic stad of the ring fibres in cross and in longitudinal 
sections showed that they are formed by bandies of parallel fibrotubules 10-12 nm in diameter sur- 
rounding aggregates of amorphous material. They dificr from ekestic fibres which are thicker and where 
the amorphous material is more homogeneous and ahundant. 

In his studies on elastogenesis, Gawlik (1965) feund tha: in elastic laminae of developing aortae 
the oxytalan fibres appeared first and were later st b=cituted by elaunin and finally by elastic fibres. 
Based on those observations oxytalan fibres may be considered as the most primitive elastic fibres. 
In agreement with this, are previous observations wth the electron microscope demonstrating that 
oxytalan fibres are reduced te the fibrotubalar component əf the elastic fibres (Cotta-Pereira et al., 
1975). In fact, during elastogenesis the fbrotubular component is the first to appear and thereafter the 
accumulation of amorphous material is progressive until the mature elastic fibre is formed (Fahren- 
bach, Sandberg & Cleary, 1966; Greenlee ot ch, 166€ 

In light microscopy, the concept of the 2.aunin fire is only based on tinctorial data. As the ring 
fibres of sweat glands have elaun:n characteristics we studied them with the electron microscope in 
order to investigate their fine structure. We foi that they have ultrastructural characteristics 
between the oxytalan and the elastic fibres. The Diaen bar bundles are abundant and the amorphous 
component is sparse. 

Functionally, elaunin and oxyzalan fibres heve besa related to mechanical resistance because they 
are found in places where mechanical stress :s exercised (Fulimer, 19 58; Gawlik, 1965). Perhaps their 
mechanical resistance is based om the Sbrotubelar component. This hypothesis is in accordance with 
the absence of elastin in oxytalan fibres anc its scarcity in elauain fibres. The function of the elaunin 
ring fibres in the sweat coi] could represeat a mechenical support for the gland, completed by the 
thinner oxytalan fibres linking the thick claunn ring fibres. 

Another fact to be discussed the gencral structure of the basement membrane in the secretory 
coil of human eccrine sweat glands. From eur ebservations, the inner layer, PAS-positive after 
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diastase treatment, corresponds in electron microscopy to the area formed by the basal lamina and the 
amorphous sheath surrounding it. The outer layer is therefore constituted by elaunin, oxytalan and 
collagen fibres. 
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SUMMARY 


The elastic tendons by which the arrector pili muscle is inserted into the hair follicle were studied by 
light and electron microscopy. From the follicle to the muscle it was observed that these tendons 
are formed successively by oxytalan, elaunin and elastic fibres. In close contact with the smooth muscle 
cells, elaunin and elastic fibres were observed. The fibres penetrate the spaces between the muscle 
cells and are clamped by them. An explanation is advanced about the significance of this arrangement 
in the recovery after muscle contraction. 


The arrector pili muscle is implanted into the bulge of the follicular wall by means of elastic tendons 
(Nagel, 1945). The ability to analyse the organization of these structures by electron microscopy 
has recently been increased by the introduction of new methods for the study of the elastic fibres 
(Futaesaku, Mizuhira & Nakamura, 1972). As part of our study of the distribution and structure of 
the elastic system in human dermis (Cotta-Pereira, Rodrigo & Bittencourt-Sampaio, 1975 a,b) 
we have investigated the ultrastructural organization of the attachment of the arrector pili muscle to 
the hair follicle. 


MATERIAL AND METHODS 


Punch biopsies from hairy skin of normal human volunteers were fixed in 10% formaldehyde and 
embedded in paraffin. The specimens were sectioned at um and stained with Verhoeff’s iron haemat- 
oxylin, Weigert’s resorcin fuchsin, Unna-Taenzer’s orcein and Gomori’s aldehyde fuchsin. All these 
techniques were preceded or not by 40°% peracetic acid oxidation (Pearse, 1968). 

For the electron microscopic study some fragments were fixed for 3 hin a mixture of 3% glutaral- 
dehyde and 0'25% tannic acid (Futaesaku et al., 1972) in Millonig’s buffer (pH = 7-4). After post- 


* Reprint requests should be addressed to Dr F.Guerra Rodrigo, Laboratório de Biologia Celular, Instituto 
Gulbenkian de Ciência, Oeiras, Portugal. 
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fixation in 2% osmium tetroxide in the same buffer they were embedded in Epon. Thick sections 
stained with toluidine blue were used to select dy light microscopy the blocks where hair insertions 
of the arrecror pili muscle were present. Ultrathin sections from those blocks were studied in a Siemens 
Elmiskop IA at 80 kV, after stainmg with uranyl acetate and lead citrate. 


RESULTS 


By light microscopy well developed fibres were seen linking the arrector pili muscle to the bulge of 
the hair follicle (elastic tendons). These fibres were revealed by all the staining methods used, but 
they were particularly enhanced when the Weagert’s resorcin fuchsin technique was used after peracetic 
acid oxidation (Fig. 1). 





FIGURE 1. Hair insertion of the arreeror pii muscle Mote the elastic tendons binding the extremity 
of the muscle to the bulge of ‘he follicle. Weigert’s resorein fuchsin after peracetic acid oxidation 
( x 800). 


In the electron microscopic study of the tendons it was observed that their anchorage to the hair 
follicle is made by short bundles of 10-12 am diameter fibrotubules (Fig. 2). Similar bundles were 
previously identified on the basis of their stainabili'y and ultrastructure as oxytalan fibres (Cotta- 
Pereira er al., 19754). Those bundles are it continuity with ethers, having in their core patches of 
an electron dense amorphous substance, waich correspond, by the same criteria, to elaunin fibres 
(Cotta-Percira er al., 1975b). In other fibres the amorphous component, more compact and homo- 
geneous, is predominant in relatien to the fitrotubular one. These fibres are classified as fully mature 
elastic fibres. Elaunim and elastic fibres were found side by side, and they come into close contact 
with the extremity of the arrector pili musce. In this area ne isolated oxytalan fibres were found. 
The elaunin and the elastic fibres penetrate the space between the smooth muscle cells. Simultaneously 


Elastic tendons in arrector pili muscle 


FIGURE 2. Hair insertion of the elastic tendons. The three types of fibres are observed in sequence: 
t. Oxytalan fibre; 2. Elaunin fibre; 3. Elastic fibre ( x 36,000). In the insert, higher magnification of 
a cross sectioned oxytalan fibre showing fibrotubules is seen ( x 84,000). 
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FIGURE 3. Arrector pili insertion of the elastic rendons. Elaunm and elastic fibres are seen among the 
smooth muscle cells. Note in the top of the figure a tbre clamped by a muscle cell ( x 12,000). 


Elastic tendons in arrector pili muscle 





FIGURE 4. Two elaunin fibres are involved by processes of a smooth muscle cell, Note the close 
contact between the elastin and the cell membrane ( x 60,000). 
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short smooth cellular processes are seen clamping the “ibres and sometimes surrounding them (Figs 
3 and 4). 


DISCUSSION 


The oxytalan, the elaunin and the elastic fibres, which are constituents of the elastic system (Gawlik, 
1965), are recognized in light microscopy on. the basis ef their tiactorial affinities. The oxytalan fibres 
are stained with Weigert’s method after peracetic oxidation (fullmez & Lillie, 1958). The elaunin 
fibres are visualized after resorcia—fuchsin. orcein ar aldehyd2-fuchsin with or without previous 
oxidation, and are not seen after the Verhoeff’s technsque (Gawlik, 1965). The elastic fibres are re- 
vealed by all of these methods 

The association of tannic acid and giutarskdehyde during the specimen fixation is a good method 
for elastin staining in electron microscopy (Futaesake er al., 1972), With this technique the ultra- 
structure of the oxytalan and the daunin fibres in the human cermis was studied in a previous work, 
and compared with the already known fine structure of «he elastic fibres. The three types of fibres have 
well defined ultrastructural patterns, While the elaunin “bres are formed by scarce amorphous material 
intermingled with fibrotubular bundles, the cxytalam fibres are reduced to the fibrotubular component. 
The elastic and the elaunin fibres are only quantitatively different. The elastic fibres are thicker than 
the elaunin, and their amorphous component is ecrmpact anc predominant (Cotta-Pereira et al. 
1975 a,b). 

In studying by light microscopy the distribution cf the elastic system in the dermis, we were im- 
pressed by the insertion of the arrector pili muscle inte the bulge of the hair follicle, which is formed 
by fibres previously named elastic tendons ‘Nagel, 1945). These fibres were demonstrated by all of 
the staining methods used, with or without peracetic cxidation. According to the staining properties 
of the elastic system fibres, they could be formed by elustic fibres or by elastic fibres mixed with oxytalan 
and elaunin fibres. The ultrastructural study corroborates this second aypothesis. The three types of 
fibres were found in continuity from the follicle to the wrecror pa: muscle. The anchorage to the follicle 
is made by short oxytalan fibres, and the elauain and the elastic fibres are clamped at the other side by 
the smooth muscle cells. As is shown in Figs 3 and 4. the arrangement between the fibres and the 
muscle suggests a firm mechanism of attachmert. 

Oxytalan and elaunin fibres are observed in areas where mechanical resistance is necessary, as 
in periodontium, ligaments, adventitia of blood vessels, 2pineurium, perineurium, tendons, and fibrous 
cartilage (Fullmer, 1958; Gawlik, 1965). Ths fact suggests that the anchorage system between the 
arrector pili muscle and the hair follicle is well adapted to a biphasic mechanism of contraction and 
distension. Thus the recovery to the rest posizion ma y se based cm the tensive and the elastic properties 
of the follicular insertion. 
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SUMMARY 


Forearm skin collagen, dermal thickness and collagen density were measured in a large number of 
normal subjects as a standard reference for future studies. Skin collagen decreased with age and was 
less in the females at all ages. There is a direct relationship between skin collagen and dermal thickness 
but variations in collagen density in disease limit the use of dermal thickness as a guide to changes in 
its collagen content. 


In the course of studies on the factors controlling skin collagen content in disease a large number of 
observations have been made on normal subjects. By measuring skin thickness at the same time we 
were also able to calculate collagen density (Black, Bottoms & Shuster, 1970; Shuster, Black & 
Bottoms, 1970; Black, Bottoms & Shuster, 1972 a, b & c, 1973). These measurements define certain 
of the factors controlling normal dermal thickness and collagen content and provide data which can 
serve as a reference point for future studies. 


MATERIALS AND METHODS 


Skin Collagen 

Skin collagen was measured in seventy-four Caucasian males and eighty females aged 15-93 years. 
Most were attending the Department of Dermatology with a variety of minor localized skin disorders. 
A few of the skin samples were taken at post mortem. None of the patients was known to be suffering 
from endocrine or chronic wasting disease, nor had any been given corticosteroids. 

The method was that of Shuster & Bottoms (1963). Biopsies were taken from the mid-point of the 
extensor aspect of the forearm using a high-speed 5 mm punch. In a few instances skin was taken in 
the same way at post mortem, since we have shown this to be without effect on total skin collagen 
content (unpublished observations). The biopsies and post mortem samples were defatted in acetone, 
dried to constant weight, hydrolysed and their hydroxyproline content measured by the method of 
Woessner (1961). The collagen content was then expressed as a function of the surface area of the 
biopsy since this is the most satisfactory way to measure skin collagen (Shuster & Bottoms, 1963; 
Shuster, Raffle & Bottoms, 1967 a, b). 
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Skin thickness 
Skin thickness was measured in vinetv Caucasian ales and 107 females of age 12-93 years. The 
method was that of Meema, Sheppard & Rapoport 11664) as modified by Black (1969). 


Collagen density 
In twenty-seven males and twenty-six females both skin thickness and skin collagen were measured 
on adjacent areas of forearm skin and the collagen dersity was calculated from this. 


RESUETS 
1. Skin collagen 
The relationship of skin collagen t age and sex 2s shown in Fig. 1(a and b). There is a linear decrease 


in skin collagen with age and the male forearm skin contains more collagen than the female at all ages 
studied. 
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FIGURE I. The relationship of skin collagen contex: “expressed per unit skin surface area) to age in 
males (a) and females (b). Fermaies have less collagen chan males at all ages but the rate of decrease 
is the same in beth sexes. 


2. Skin thickness 

The relationship of skin thickness to age and sex is shown in Fig. 2(a and b). For males at all ages 
studied a highly sigmificant regression {P <9-091) was found showieg gradual thinning of the skin 
with advancing age. By contrast in the female, sia thickness remained constant up until the sth 
decade after which there was a significant decrease with age (*<o-0o1). 


3. Relationship of skin collagen to thickness 

There was a highly significant relationship (F Oo" between thickness and the skin collagen content 
(Fig. 3a) for males at all ages studied. A similar are equally significant relationship (P <0-001) was 
found for females over 60 years of age but mot in femeles under 60 years of age (Fig. 3b). 
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FIGURE 2. The relationship of skin thickness to age in males (a) and females {b). A relationship is 
apparent at all ages for males but only after middle age for the females. 
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FIGURE 3. The relationship of skin collagen and skin thickness in males (a) and females (b). 
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FIGURE 4. The relationship of skin collagen and density to age in males (a) and females 
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4. Collagen density 
Collagen density calculated as the zatio of skin collages to thickness was very significantly (P<o-001) 
related to age in both males and femaies (Fig. 4a acd b) but the density was consistently lower in 
females at all ages. 


DISCUSEICN 


The present observations provide values for skin collagen ccatent, density and skin thickness in 
relationship to age in normal men and women. So faz as skin cellagen is concerned the clear relation- 
ship to age is apparent, skin collagen decreasing linearly by abeut 1°, per year throughout adult life. 
Failure of previous investigations tə find this decreaszis due to the artefact of expressing skin collagen 
as a percentage, or in relationship "o some other constituent of skin (Elden, 1970; Shuster & Bottoms 
1963; Black ez al., 1970a), This dficulty is avoided if parameters of skin structure and function are 
referred to surface area (Shuster & Bottoms, 1963; Shuster e? A, 1967a, 1967b; Black et al., 1970a). 
The rate of loss is the same in boca males and females although total skin collagen content is less in 
females than males at all ages. One reason for this sex difference in skin collagen content may be 
androgen (Shuster ez al., 1970; Black et al., 1970b; Barton etal., 1972). Ia adult skin the clinical features 
of ageing are closely related to the total collagen comert (Shuster & Bottoms, 1963). The lower initial 
skin collagen content is therefore che reasor wemex appear to age earlier than men. So far as their 
skin is concerned, age for age women are about 15 years older than men throughout their adult life. 
Although we have presented data from extensor skin of the forearm we have found precisely the same 
to be true of skin all over the body whether san exposed or protected; moreover there is a direct 
correlation between the collagen ceatent of skin taker ‘rom different parts of the body in all individuals 
studied; so that skin collagen content on thz fezear can be taken as representative of all skin sites 
(Shuster & Bottoms, unpublished observations’. 

The finding of age and sex related changes in skia thickness was expected on clinical grounds 
(Shuster & Bottoms, 1963) anc these changes are gross enough to be taken into account in studies of 
endocrine and other diseases (Stevenson, Bottoms & Shuster, 1970; Black et al., 1970a,b; Shuster ez al., 
1970; Black et al., 1972a, 1972b, 1972c, 1973; Meema et al., 1964). The constancy of skin thickness 
in adult women up to the sth decade did surprise us and is not in agreement with the findings of 
Meema et al. (1964) who found « decrease at all ages. Although our modification (Black, 1969) of 
the method of Meema et al. (1964) recuces the effex of rotation of the arm and focus of the X-ray 
beam, the difference seems to be too great for suck a methodological explanation. This part of our 
study would be worth repeating because the dissociation of skin thickness and collagen content up 
to the 5th decade in females implies either the struczural maintenance of a looser dermal architecture 
or a greater density of ground substance between the collagen bundles as the primary event. 

As with collagen and thickness. collagen density tae packing of fibrils in the dermis, is also in- 
fluenced by age and sex. With increasing age, skin Caen decreases more rapidly than skin thickness 
so that collagen density decreases. That skir collagen i less densely packed in the female than in the 
male may be due to androgen since skin collagen deasaty is increased in patients with primary cutan- 
eous virilism (Shuster, 1972). Our findings also coriam that cellagen is a major component of skin 
thickness; with the exception of che yaunger femai= sxin, age velated changes in thickness correlate 
well with skin collagen content. We have cbo shown this by a direct comparison of skin collagen 
measured chemically, and thickness measured histologically (Bottoms & Shuster, unpublished). Since 
however skin collagea density is aiso affected by otter metabolic facters and by disease (Black er al., 
1972b, 1972c, 1973, 1970) skin chickaess canzot be itself be used as a measure of skin collagen 
content. 
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The measurement of skin thickness, collagen content and density has provided useful information 
in metabolic and endocrine diseases; it may also prove useful in monitoring the effect of drugs acting 
on connective tissue and in the investigation of diseases in which a generalized defect of connective 
tissue is suspected. Our present data in normal individuals are sufficient in number to use as a 
reference point for such future studies. 
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SUMMARY 


Epidermal ridge appearances over the palm in twenty normal newborn infants are described. No 
clear-cut relationship between ridge appearance and sweating was found although gross ridge flattening 
was always associated with a negative o-phthaldialdehyde sweat test. 


Epidermal ridges are differentiated during the 3rd and 4th fetal months, attaining their definitive 
morphology and changing thereafter only by increase in size (Cummins, 1971). No new sweat glands 
are formed after birth and the density of eccrine sweat glands in a particular area changes in inverse 


relation to the growth of the area. 
In this study palmar ridge appearances were observed in normal newborn infants. In addition, ridge 


appearances were considered in relation to the absence or presence of eccrine sweating. 


PATIENTS AND METHODS 


During the course of a study on palmar sweating in ninety-one newborn infants (Verbov & Baxter, 
1974), plastic imprints of skin (Sarkany, 1962) were taken in twenty of these babies (11 males, 9 
females). In this method liquid silicone rubber monomer (Silflo) is mixed with a few drops of catalyst 
and applied to the skin. The plastic hardens in 3-4 min and is then gently lifted away; this provides 
a replica of the skin appearance which can be photographed. The area imprinted was the left hypo- 
thenar area just proximal to the distal transverse flexion crease. Imprints were taken during the first 6 
days of life, and the youngest child imprinted was 4 h old. 

Palmar epidermal ridge appearances as seen on imprints were considered in relation to an o-phthal- 
dialdehyde (OPT) sweat test (Juhlin & Shelley, 1967), performed without any form of stimulation, 
over a small area of the right hypothenar region (Verbov & Baxter, 1974) at the same time as the 


imprinting. 
RESULTS 
Palmar ridge appearances were variable, with some flattening visible in all infants and ridge breadth 
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FIGURE 3. Female infant aged 1 h. Note broad andar 


Right hypothenar sweat test was positive. 


All the illustrations are of le= hypotherar imprni 


ve lattenes ridges compared to Figs 1 and 2. 


s om normal newborn infants (> 8). 





FIGURE 5. Female infant aged 21 h. Note incompletely differentiated ridges. Right hypothenar sweat 
test was positive. 





FIGURE 6. Male infant aged 8 h. Marked ridge flattening; dry palm. Right hypothenar sweat test was 
negative. 
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showing a wide range (Figs 1-4). Ridges were cleæiy distinguishable from adjacent valleys. An 
incompletely differentiated appearance of ridges ‘Fig. s) was seen in some areas of the imprint in five 
infants but four of these infants demonstrated sweating. 

Although there was no clear-cut relationship between eccrine sweating (as detected by the OPT 
test) and ridge height, marked ridge Jatrening (Fig. €, present ia four infants, was always associated 
with a negative sweat test. The older an infamt was imprinted the more likely was ridge flattening to 
be minor and sweating to be present: in fact, three o ‘he four infants with marked ridge flattening 
were tested in the first 14 h of life 


DISCUSS ON 


The hypothenar palmar ridge appearances found, azart from incomplete ridge differentiation, are 
seen in individuals of any age. But whereas ia older ncividuals flattening may have many causes, in 
normal babies it is more likely due to the inwnature water-holding capacity of the stratum corneum 
together with incomplete function cf the eccrine swear unit. Thus, the consistent finding of ridge 
flattening in the imprints is in keecing with she age xf the individuals tested because it is with both 
normal growth and sweat gland function tha: ridge levation becomes more prominent. 


ACKNOWLEDGMENTS 


I should like to thank Professor A.D.Hay for permissioa to test the babies, and Miss J.Dorrington of 
the Department of Medical Hlustrstion, St. 3artholemew’s Hospital, London, for the illustrations. 


REFERENCES 


CUMMINS, H. (1971) In: Dermatology General Medicine Ec. by T.B-Fitzpatrick, KA Arndt, W.H.Clark, Jr., 
A.Z.Eisen, E.J.Van Scott and J.H Vaughan), p. 73. 4 eCGraw-HilL. 

JUHLIN, L. & SHELLEY, W.B. (1967) A stain for sweat pores. Nature, 2x3, 408. 

SARKANY, I. (1962) A method for studying the microtopography of the skin. British Journal of Dermatology, 74, 
254. 

VERBOV, J. & BAXTER, J. (1974) Onset of palmar sweating in newborr infants. British Journal of Dermatology, 
90, 269. 


British Journal of Dermatology (1975) 93, 649. 


Epidermal transit times 


CHRISTOPHER S.POTTEN 


Paterson Laboratories, Christie Hospital and Holt Radium Institute, Manchester M20 gBX 


Accepted for publication 20 March 1975 


SUMMARY 


Radio-isotope disappearance curves and autoradiography (labelled DNA precursors and labelled 
amino acids) have been used to estimate the minimum transit times for four regions of epidermis in 
mice. The post-mitotic maturation time in the basal layer has been estimated and the results inter- 
preted in relation to proliferation rates and epidermal organisation. 


The time taken for a cell to pass from the basal layer to the superficial cornified layer, the transit time, 
can be measured by marking basal cells and sampling the tissue as the marked cells pass through 
the layers; the time taken for the first marked cells to appear at the surface being recorded. Unfortu- 
nately this technique is complicated by a number of factors : (1) it is semi-quantitative, (2) the cornified 
cells in epidermis are thin dead cells which are difficult to identify individually, (3) it is not clear how 
long the marked basal cells remain in the basal layer before moving into the superficial differentiating 
layers, (4) the material used for marking the cells may be released and re-utilized during transit 
through the layers, and (5) it records the minimum, not the average transit time. Radioactive markers 
can be measured quantitatively but points (2)-(5) still apply. Counting the radioactivity in thin strips 
of cornified cells removed from the skin surface will indicate the time taken for the radioactivity to 
appear in the superficial layers but it is difficult to control the number of cell layers being removed and 
counted. 

In this report an attempt has been made to combine the quantitative aspects of radio-isotope 
counting with the qualitative aspects of autoradiographic observations (both techniques having their 
limitations) to determine the total time taken for cells to pass through epidermal tissue of differing 
thickness from various sites in the mouse and to interpret the results in relation to rates of epidermal 
proliferation. 


MATERIALS AND METHODS 


Male DBA-2 mice between the ages of 7 and 8 weeks were used. Mice of this age weigh about 20 g 
and have dorsal skin in the resting phase of hair growth (Silver, Chase & Arsenault, 1969). Samples of 
full thickness skin were taken from the mid-dorsum, ear, tail and plantar surface of the foot. 

The following isotopes were used: "H (methyl) thymidine (7HTdR) (5 Ci/mM) 50 wCi per mouse, 
'?Tododeoxyuridine ('?°TUdR) (1 4Ci/ug) 75 Ci per mouse, °H (methyl) methionine (8-2 Ci/mM) 
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5o Ci per mouse and **S-cystine (87 mCi aM) 20 AH per mouse. All the isotopes were obtained 
from the Radiochemical Centre, Amersham. Emglanc und were injected intraperitoneally at various 
times (up to 35 days) before killing the animal and zemeving tissue sampies. The tritium and 778 labelled 
material was counted in a Packard Liquid scin-illatiom counter (model 3375) at 5°C with the counting 
window width set at 115-1000 with sg. amplificaticn. This setting minimized chemiluminescence 
in samples dissolved in Soluene (Packard Irstramemt Company Ltd. The 1771 was counted in a 
Gammaguard machine (Tracerlab Ltd... 

The radioactivity was measured either ir fized (Carnoy’s fixative followed by storage in 201. 
ethanol) full thickness skin or in samples where adhesive tape had been used to strip the superficial 
layers. The fixation of DNA precarsor labelled material reracved essentially all non-DNA bound 
radioactivity (Potten, 1973). The autoraciograpts of the amino acid labelled samples indicated that 
fixation removed sufficient non-prctein-bounc material to shaw some specificity of label distribution 
in the epidermis. 

The full thickness samples contain hair follicles, connective tissue, muscle and fat, some of which 
take up label (Hamilton & Potten, 1972; Potten, Jessup & Crossen, 1971). However, the hair follicle, 
muscle and fat activity has a minimal turnover during the time intervals studied. The hair follicles 
are in the dormant phase of the hair growta cycle Silver er al., 1969; Hamilton & Potten, 1972) 
while the epidermis is under constant renewal. Tho: DNA bound activity will ‘turn over’ at a rate 
related to the cellular turnover and epidermz! thicknes.. The techniques for plucking the hairs, and 
stripping with tape have been described elsewhere ‘Pinkus, 1951; Hennings & Elgjo, 1970; Potten, 
1968, 1972). After the animals were killed the entire der<al skin was removed and the hair was clipped. 
Half the skin was spread flat on a cork board and a 3mm dermal punch was used to remove numerous 
circular full thickness skin samples which were subsequently fixed. The other half was exposed to a 
commercial depilatory agent to remove the tair stubble after which clear adhesive tape was applied 
and removed and 6 mm diameter circular panches ef the tape were taken. Three tape punches were 
placed together in a scintillation vial and ccunted. The results were expressed as either counts or 
disintegrations per mg (foot) or per surface ares (7-1 mm”) (other full thickness epidermal regions), 
or per surface area (85 mm’) (tape strippings). 

Fixed samples of all tissues were also taken for sectioning (6-7 yum) and preparation for autoradio- 
graphy (Ilford Ks emulsion 3 weeks exposure), 

A total of 292 mice were used for the "HI AR experiment, 15e mice for the '?SIUdR, 120 mice for 
the *H-methionine and 153 mice for the "7 S-cysune experiments. These numbers of animals provided 
whole skin samples for most of the four epidermal regions studied. Tape punch samples were taken 
only from dorsal skin. 

The rationale for the experiments was as follows: °1) "HITCH and !?5fUdR are both incorporated 
into new DNA at the time of its synthesis. This wouid occur only in nuclei of the proliferative cells 
which in mouse dorsal and ear epicermis are restricted to the basal layer. Once off the basal layer the 
cells arrange themselves into columas and fiaren to cover an arca 10 times that of a basal cell and equal 
to that of a cornified cell (MacKenzie, 196¢; Chrstopners, 1971; Potten, 1974; Allen & Potten, 1974; 
Potten & Allen, 1975; Christophers, Wolff & Lanreneec. 1974). These columns and the ten prolifera- 
tive basal cells can be regarded as discrete units of opoliferatien, the Epidermal Proliferative Unit 
(EPU) (Allen & Potten, 1974; Potten, 1974), each umt producing about one cell per day in dorsum 
and ear skin (unpublished observations: Potten, 1974; Allen & Potten, 1974; Potten & Allen, 1975). 
It normally takes a few days for label to appear in the first suprabasal layer (Christophers er al., 
1974; Iversen, Bjerknes & Devik, 1968) which indicates that there are a few cells in the basal layer 
that have finished their divisicn phase and are maturing before migrating (post-mitotic maturing 
cells). Once off the basal layer the cells Sow’ steadily towards the surface at a rate per layer equivalent 
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to the cell production rate in the basal region of the unit. Thus the total transit time will be related 
to the basal cell production rate and the number of suprabasal cell layers. When a cell reaches the 
granular layer the nucleus is degraded and much of the nuclear labelled material is released and some 
re-utilized. This would result in a fall in total radioactivity levels after a time equivalent to the transit 
time from basal layer to top granular layer. Any radioactivity not released and re-utilized or cata- 
bolized might become trapped in the cornified cells to be released when these cells reach the surface. 
Such radioactivity might be detectable in tape punches. (2) Labelled amino acids would be incorpora- 
ted into cells in both the basal layer and the living differentiating layers (spinous and granular layers). 
This label would become incorporated into the cornified cells when they passed through the cornifica- 
tion process and would then be carried to the surface to appear in the tape punches. As with 3HTdR 
some tadioactivity may be recycled. When these labelled cells reach the surface the total radioactivity 
levels would begin to fall. The nuclear label (total radioactivity measurements) would thus provide 
an estimate for the basal to top granular cell transit time which would include the postmitotic matura- 
tion time while the cytoplasmic (amino acid) label would measure the transit from top granular 
to the surface. The tape punch results would provide an estimate for the transit from basal to surface, 
including postmitotic basal maturation time (nuclear label) and the transit from granular to surface 


(amino acid label). Combination of all the data after correction for basal maturation time would give 
the true total transit time. 


Ve A 





dpm/7.1 mm? x10? whole skin punches cpm/85mm2 tape punches 


Days after 3HTdR injection 


FIGURE I. The radioactivity disappearance results (dpm) (lower) and the radioactivity in tape 
punch results (cpm) (upper) for dorsal skin are plotted against the time after administration of 
tritiated thymidine. The arrows mark the main points of reference for the transit experiments. Each 
point represents the mean and standard error of between 4 and 23 animals. The tape punch experi- 
ment used 132 mice and the skin punch experiment 292 mice. The results for several experiments 
have been pooled. 
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TABLE t. Epidermal transit measurements (days) 











Dorsa skir Ear Tail Foot 
Ceil Cell Cell Cell 
layers ‘Transit jlavers ‘Transit layers Transit layers Transit 
(A: Basal to top granular 3 ST 35 3 sz ai Hi EN 
= = 6~7* 4t 
Mean 5 (1-67) 3x143) 6 (1-09) 4°5 (041) 
(B) Top granular to surface 6 ER iI ER 32 Kë 30 ER 
755 5 9§ 7§ 
Da 
Mean 5 (rco) 8-5 (97) 8 (0°25) 5 (0-17) 
(C) Basal to surface o hei Za Ei" 375 12* 41 — 
hé EO 
EM 
Mean ra (1-22) t4 § (4-00) 12 (0°32) — 
Total transit A+B 9 +f (1-22) 145 35 (0-93) 375 14 (0°37) 4I os (023) 





* SHTR liquid scintillation counting `" 127 TUdE liquid scixillation counting - 7 7H-methionine liquid scintilla- 
tion counting; § 3*S-cystine liquid scintillation counting; * tepe strip measurements (1+ layers removed with 
tape) 

The measurement of transit from basal te top granular laver (7 HTCR or 175 TUAR) includes the post-mitotic 
basal layer maturation time. The 7HTA4R, **PUdR and *H-methionine results were supported by autoradio- 
graphic observations. Figures in brackets are the average tiroe spent in cach cell layer. 


The number of cell layers in the epidermi: was determined by counting the number of nucleated 
and cornified cell layers at 40 random peints cn either 6 um parafin embedded sections or 1 ym epon- 
araldite embedded material. 

RESULTS 

Fig. 1 shows a typical set of radioactivity changes at various times after precursor injection; in this 
case for “HTdR and dorsal skin. The radiozctivity levels in fixed skin remain fairly constant for a 
period of about 5 days and then begin to fæl, The radioactivity levels in the tape punches show a 
small peak on the oth day. Fig. 2 shows a typica? set cf data for labelled amino acids; in this case for 
*H-methionine and dorsal skin. The total radiozctivity values show considerable scatter but suggest 
fairly constant levels for about 5 days followed by a CL. while the tape punches (7*S-cystine, dorsal 
skin) tend to show a sharp rise on the sth day, followed by a seres of fluctuations at the new elevated 
level. The data from all the experiments are semmarmzed in Table 1. The estimates for the total 
transit times (including basal maturation times) are shewn for the four regions of skin. 

Figs 3 and 4 show autoradiographic data supporting the liqud scintillation counting results. Four 
days after exposure to “HTGR or | **TUdR, hbe is viile in the upper granular cells in ear and foot 
and is visible in the third or fourth layer in tail sammves “Fig. 3). Dorsal skin (autoradiograph not 
shown) also has label in some upper granular cells cr the fourth day. Some 7HTdR or '?5IUdR 
label can be observed to be trapped in the cora:fied cells after nuclear breakdown in the upper granular 
cell (i.e. about 6-8 days after injection). 
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dpm/7.1 mm? x10? whole skin punches cpm/85mm? tape punches 


FIGURE 2. The radioactivity disappearance results (dpm) (lower) for tritiated methionine, and the 
radioactivity measurements in tape punches (cpm) (upper) for dorsal skin after sulphur-35-cystine 
administration, are plotted against the time after injection of the labelled amino acids, The arrows 
mark the main points of reference for the transit experiments. Each point represents the mean and 
standard error of between 3 and 13 animals. The tape punch experiment used 153 mice while the 
skin punch experiment used 120 mice. 


Fig. 4 shows the results obtained with the labelled amino acids. Forty minutes after exposure the 
label is distributed evenly over all nucleated (living) cells quite unlike the situation with 7HTdR 
or !251UdR where the label is nuclear and is initially distributed only in the basal (proliferative) 
layers. Relatively little label is observed over the ‘dead’ cornified cells or over the dermal region. 
After 4-6 days, label can be observed scattered over the cornified cell layers (Figs 4B and D) ie. 
the labelled ‘front’ has moved through several epidermal layers. 

The time taken for the first labelled cells to move from the basal to the top granular layer is longer 
than the time taken to move through the same number of layers in the cornified regions in all regions 
studied, i.e. the transit rate measured by the nuclear label technique is longer than expected on the 
basis of the estimates of the transit rate through the differentiated layers. This is attributed to the 
post-mitotic maturation time in the basal layer, which can therefore be estimated from the data as 
shown in Table 2. The rate of movement once off the basal layer (i.e. as measured by the transit from 
granular layer to the surface) must be constant over a period of time and is the ‘flow rate’ through the 
differentiating compartment, and this can be equated to the cellular flow rate (the cellular input into 
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ech s after injection of 7HTdR showing 
suprabasal labelled cells (arrow heads) im egr (A), rad eB):and foet (C). In ear and foot, labelled cells 
can be found in the upper granular laver, ie. at toe boundary between the living differentiating 
cells and the dead cornified ceils (arrowed). This represents movement through 3-4 layers in ear 
and 7-12 layers in foot. M, melanir. 
(Magnifications; A x 680, B = 720, C = 300. 
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FIGURE 4. Autoradiographs prepared 40 min, 4 or 6 days after exposure to tritiated methionine. 
Forty minutes after injection in either foot (A) or ear (C) there are cytoplasmic grains over the 
basal and differentiating cell layers. Four days after exposure in the foot the ‘front’ of scattered grains 
has moved into the cornified layer (B) (arrowed). Six days after injection the ear sample (D) shows 
scattered grains in all layers of the epidermis. 

(Magnifications; A x 9600, B x 880, C x 1040, D x 800.) 
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the differentiating layer). The cell flow rate can be expressed as cell production per hour per 100 basal 
cells and compared directly with cell production rates obtained from labelling or mitotic index data 
(Table 2). 


DISCUSSION 


These techniques have definite limitations and as yet statistical limits cannot be placed on the transit 
times determined; however, the results presented represent an attempt to quantify transit measure- 
ments more precisely and to extend the measurements to other regions of epidermis within animals 
of the same strain. The transit data can also be interpreted in relation to the epidermal proliferative 
units (EPU) (Potten, 1974; Allen & Potten, 1974). Each experiment, if considered in isolation from 
the rest, would not provide data of value, due partly to the large variability, but when compared with 
all the other experiments and considered with the autoradiographic studies the results can be more 
readily interpreted. Tape radioactivity measurements after 7HTdR have previously been described 
as unsuitable for transit measurements (Iversen et al., 1968) a conclusion the present data would 
support if the tape punch data were considered in isolation. The data in total providea fairly reasonable 
picture of the minimum epidermal transit times. Estimates of the mean transit times cannot be made 
at present. The transit time is clearly related to the cell production rate and the total cell layers 
(thickness) and a study of all three parameters should give a consistent picture. Some indication of 
the degree of correlation based on the presently available data is given in Table 2. 

The transit values are consistent with the tissues having mean cell flow rates differing by a factor 
of 6, as shown in Table 2. The values obtained for dorsal skin agree with the transit values obtained 
previously from hairless dorsum (basal to top granular layer) (Iversen et al., 1968; Skjaeggestad, 
1964; Downes, Matoltsy & Sweeney, 1967; Baden & Roth, 1965) and with the accumulated labelling 
or mitotic data (cell production rates) for various mouse strains (including hairless) and data for DBA-2 
dorsum (unpublished observations; Potten, 1974; Christophers et al., 1974; Christophers & Laurence, 
1973; Blenkinsopp, 1968; Grube, Auerbach & Brues, 1970; Tvermyr, 1969, 1972; Hegazy & Fowler, 
1973; Sherman, Quastler & Wimber, 1961). The transit measurement and cell production values for 
foot also agree with data obtained elsewhere (Christophers et al., 1974, Christophers & Laurence, 1973). 

There is a large difference in the ear data. Previous estimates for ear transit time provided values 
of about 20-24 days (Christophers et al., 1974; Christophers & Laurence, 1973) while the present 
data would suggest transit times very similar to those for mouse dorsum (i.e. about 11 days). This 
is more difficult to explain on the basis of strain differences. Labelled cells definitely appear in some 
numbers in the upper granular layer 4 days after administration of “HTdR (Fig. 3A). Guinea-pig 
ear transit times are shorter and more comparable to those reported here (Christophers et al., 1974). 
Ear epidermis labelling and mitotic indices are similar to those for dorsum and on this basis one 
would expect the transit times to be only slightly longer when account is taken of the slight differences 
in the number of cell layers in ear and dorsum (Table 1). The data would suggest that differences in 
strain, housing or handling procedures can cause rather large changes in basal maturation time or 
cell production rates and thus transit times. This is further suggested by earlier work using the same 
technique where total radioactivity measurements in a DBA-1 mouse suggested a basal to top granular 
cell transit time of 7 days rather than the 5 days observed in the present experiments (Potten, 1973). 
However this earlier estimate was based on an experiment not primarily designed to measure transit 
times and lacked sufficient experimental points. 
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SUMMARY 


A group of thirty-six patients, of whom fourteen were being treated with methotrexate, were studied 
in order to assess T-lymphocyte function by in vitro techniques. 

Circulating T-lymphocytes in aliquots of blood were assessed by the rosetting technique. No 
differences were found in psoriatics, whether on methotrexate or not, compared with fifteen control 
subjects. 

Lymphocyte counts and lymphocyte transformation to phytohaemagglutinin (PHA) tended to be 
lower in the psoriatic group as a whole than in the controls, but the differences were not statistically 
significant. However, a significant inverse relationship was found between the extent of the skin 
lesions and lymphocyte transformation to PHA, i.e. the smaller the area of skin affected the higher 
the lymphocyte transformation. Psoriatics treated with methotrexate had fewer skin lesions and higher 
lymphocyte transformation to PHA than psoriatics not so treated, probably reflecting this inverse 
relationship. The reason why the presence of extensive psoriasis is associated with depressed lympho- 
cyte transformation is not understood. No evidence was found that methotrexate depressed cell- 
mediated immunity as judged by these in vitro tests. 


An immunological basis for the pathogenesis of psoriasis has been extensively investigated but no 
definite relationship found (Lorincz, 1958; Skog & Linder, 1965; Farber & McClintock, 1968). 
Serum proteins have been analysed in patients with psoriasis and the only consistent finding has been 
a decreased IgM level in one-third of the patients studied, especially in those with a concurrent 
arthritis (Fraser, Dick & Crichton, 1969). Where it has been measured, the antibody response of 
untreated patients appears normal (Epstein & Maibach, 1965). However, on low dose immuno- 
suppressive therapy, the primary and secondary humoral antibody response to a new antigen (plague 
vaccine) was virtually abolished, whilst the secondary response to a previously encountered antigen 
was normal (Epstein, Maibach & Senecal, 1965). 

In patients with psoriasis it is also difficult to induce delayed hypersensitivity to chemical agents 
such as dinitrochlorobenzene (DNCB). Epstein & Maibach (1965) noted that only 42% of psoriatics 
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could be sentized with DNCB compared with 69°, of control subjects. When the patients were 
receiving immunosuppressive agents such as azathioprine or methctrexate only 15%% gave positive 
skin tests. In contrast, healthy control sub-ects giver similar chemotherapy showed no decrease in 
their ability to be sensitized to DNCB. This vaised the possibility that psoriatic patients in general were 
marginally immunodeficient in cell-mediated immunity and that treatment with methotrexate or 
azathioprine rendered them more obviously so. 

Based on this observation, the present stady was undertaken to find out if there was any in vitro 
reflection of these clinical findings of deficient celi-mediatec immunity, as tested by lymphocyte 
transformation with phytohaemagglutioin (PHA) and sosetting techniques (Brain, Gordon & Willetts, 
1970) designed to show numbers of circulating T-lenphocytes (Roitt er al, 1969). 





PATIENTS, MATERIALS AND METHODS 

Patients 

Thirty-six patients with psoriasis were studied. The twenty-one not taking methotrexate, 6 males 
and 15 females, had an average age of 44 years. Fourteen were taking methotrexate in an average 
weekly dose of 21 mg, 7 males and 8 females, and bad an average age of 51 years. One patient was 
taking azathioprine 75 mg daily. The exten: of the skin lesions was graded arbitrarily as +, + + or 
+++, where + represents z— 12 of the body ases covered by lesions, to ++ -+ where 75% OF 
more of the skin was involved. Fifeen contral subjects~were obtained from the laboratory and medical 
personnel, 8 male and 7 female, average age 30 years. 





Methods 

Whole blood lymphocyte transformation 

Fresh heparinized blood was diluted ten zmes im Eagle’s MEM (Wellcome Reagents Ltd.) and 
phytohaemagglutinin (Wellcome Reagents Lid.) at afinal dilution of 1: 150. Cultures of 0-2 ml of this 
suspension were set up in triplicate in micuctitre trays, gassed with e". CO, in air and cultured for 
72 h at 37°C. Sixteen hours before: harvesticg, tritiated thymidine o'r Ci was added, specific activity 
21:9 Ci/mmd (Radiochemical Centre, Amersham) The cells were then washed twice with cold 
phosphate buffered saline and transferred te filter paper discs | Whatman Ltd.). The discs were dried 
and placed in cold 10°%, trichloravetic acid “or 20 mmm. then washed successively with 3% perchloric 
acid, methanol and lastly ether. The discs were ther placed in scintillation fluid for isotope counting. 
The results are expressed as a ratio ef the counts per minute (cpm) per volume of blood culture 
compared with the same control subject srudied on cach occasion (whole blood transformation ratio). 
Also on each occasion, the lymphocytes were counted, and from this the cpm'per million lymphocytes 
was calculated. These results were alse expressed as # ratio, compared with the same control subject 
studied at the same time (ratio cpm per Fo" lymphecetes). 


Spontaneous sheep red cell rosettes 

Defibrinated blood was incubated with carbeny! iros for 30 min at 37 C. The sample was then placed 
on a Ficoll-isopaque gradient and the mononuclear leukocytes isoleted. These were washed three 
times in Eagle’s MEM containing 10°, feta! calf seram, incubated with fresh washed sheep red blood 
cells (ratio 1:20) for 5 minutes at 37°C, cencrifuged at 125 g for 5 minutes and kept at 4°C overnight. 
The percentage of lymphocytes with 3 or more red cells atrached—rosette forming cells—was then 
measured using acridine orange and vkraviclet microscopy ‘Erostoft, 1974). 
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RESULTS 


Lymphocyte Studies 

(a) Whole blood transformation. The ability of whole blood cultures to transform with mitogen 
depends on the number of lymphocytes contained in each sample. The lymphocyte count of the 
psoriatic patients, whether taking methotrexate or not, tended to be lower than the normals although 
as a group these differences were not significant (Fig. 1). This is reflected in the whole blood lympho- 
cyte transformation ratio, where one-third of the psoriatic patients had a ratio less than the lowest 
normal control value (Fig. 2). There was no correlation between the extent of the skin involved and 
the whole blood transformation ratio. 
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FIGURE 1. Lymphocyte count in patients with psoriasis compared with normal controls. The patients 
tend to have a lower lymphocyte count than the controls, whether or not they are taking metho- 
trexate. 


(b) Lymphocyte transformation. If the thymidine incorporation is related to the actual number of 
lymphocytes in each sample, a figure is obtained that reflects the ability of the lymphocyte population 
to respond and not only the aliquot of ‘whole blood’. The results of the ratio of °H thymidine incor- 
poration of the patients’ lymphocytes compared with the same control subjects on each occasion are 
shown in Fig. 3. 

The ratio of thymidine incorporation of either group of patients is not significantly different from 
the controls (P = or, However, patients not taking methotrexate tend to have a lower ratio than 
the controls, and those taking methotrexate a higher one. There is a significant difference between the 
patient groups, those on methotrexate having a significantly higher ratio than those not on this treat- 
ment (P = 0'025). 
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(c) Correlation of lymphocyte transformation with tae 2xtent of the skin lesions. The observation that 
patients treated with methotrexate showed greater lymohocyte transformability than those not taking 
the drug was surprising. However, as a result of ths therapy, the treated patients had less skin in- 
volvement than the others (Fig. @. If the lymphocyte transfommation is correlated with the extent 
of the skin lesions, irrespective of treatment, it can ze seen that the greater the area of skin affected, 
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FIGURE 2. Whole blood transformation ratio in psomatic patients and controls. One-third of the 
patients have a ratio less than the lowest normal oo zl, These figures reflect the lower lymphocyte 
count found in these patients. 


the lower the transformation ratie. untreated patient: sending to have the more extensive lesions. All 
but two of the patients not on methotrexate had a wasasformation ratio less than 1. 


(d) Rosette forming cells, In view of the clinical anding that patients with psoriasis on immuno- 
suppressives were difficult to sensitize with DNCB was of interest to measure the T-lymphocytes 
in these patients compared with controls not taking this drug. There was no significant difference in 
the percentage of sheep red cell binding lymphocyte: in the circulation of patients compared with 
controls (Fig. 5). 
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FIGURE 3. Lymphocyte transformation of either group of patients is not significantly different from 
controls, but patients on methotrexate give a significantly higher transformation ratio than those 
not taking this treatment, P = 0-025. 
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FIGURE A. Correlation between extent of skia lesions and lymphocyte transformation with PHA. 
The greater the area of skin affected by psoriasis, the lower the transformation ratio. Patients taking 
methotrexate (x) tended to have less skin involved axta higher transformation ratio than those not 
on this treatment (@). 
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FIGURE 5. There is no significant difference in the “F-lymphocytes, as measured. by sheep red cell 
rosettes, between the patients.and control subjeets 
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DISCUSSION 


Using in vitro tests to measure the number of circulating T-lymphocytes, we have been unable to find 
any gross difference between psoriatic patients and control subjects. However, the whole blood 
transformation ratios of the psoriatic patients, whether or not they were taking methotrexate, were 
lower than the normal control ratios. This was probably due to the smaller number of circulating 
lymphocytes in these patients. When the actual ability of each lymphocyte to transform is calculated, 
the picture is different. The psoriatic patients as a whole do not differ from the normal controls, but 
there is a significant difference between the patient groups. Patients on methotrexate have higher 
lymphocyte transformation ratios than untreated patients. This is a surprising result, but we have also 
found that the more extensive the skin lesions, the lower is the lymphocyte transformation ratio. If 
patients are further subdivided, it becomes clear that the patients being treated with methotrexate 
have less skin involved as a result of treatment although their original condition was more severe to 
warrant such treatment, thus explaining these findings (Fig. 4). The explanation for the diminished 
lymphocyte response in patients with extensive skin lesions is unclear. A number of undefined factors 
do influence the ability of peripheral blood lymphocytes to respond to mitogen. Recent surgical 
procedures reduce the transformation of patients’ lymphocytes to PHA (Riddle & Berenbaum, 1967). 
Similarly, repeated anaesthesia without surgical intervention also impairs this response in both animals 
and man (Viljanen et al., 1973; Espanol, Todd & Soothill, 1974). Thus many non-specific factors may 
play a part in altering the mitogenic response, those being involved in psoriatic patients still remaining 
undefined. 

The quantitative differences in lymphocyte reactivity that we have found in patients with psoriasis 
seem specifically related to skin involvement. Other authors have found that psoriatics when treated 
with immunosuppressives do not seem to be able to respond to new antigens, whether by antibody 
production or delayed hypersensitivity, although their ability to mount a secondary response is 
normal. Our studies with lymphocyte transformation and rosette tests have not identified the reasons 
for the abnormally low response to new antigens in psoriatics found by other authors. It would be 
interesting if, in the previous studies, the non-responders were particularly those patients with 
extensive skin involvement. The observations of diminished immunological reactivity in these patients 
are fascinating and require both confirmation and further investigation. 
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SUMMARY 


Various epidermal enzymes and cofactors were measured in patients with lichen planus and in healthy 
controls with the aid of Lowry’s microtechniques, including enzymatic cycling. The steady-state 
levels of the nicotinamide adenine dinucleotides NAD* and NADP were decreased and this was 
evident even in areas still free from lesions. The oxidized and reduced portions of NAD were altered 
indicating changed equilibria of NAD dependent dehydrogenases. Reduced NADP was more tightly 
controlled at the normal level which is regarded as evidence of an unaltered biosynthetic potential in 
this disease. In conjunction with earlier data the results indicate a preserved glycolytic and pentose 
shunt activity while the mitochondria display signs of dysfunction. 


Enzymatic changes in psoriasis, lichen simplex, lichen planus and pityriasis rosea have been reported 
recently (Hammar, 1973c). Lichen planus was found to differ in many respects from psoriasis and 
lichen simplex especially in relation to mitochondrial functions. Some further enzymes and cofactors 
were therefore measured in order to cover different aspects of epidermal energy metabolism in lichen 
planus. 


MATERIALS AND METHODS 


Punch biopsies were collected without anaesthesia from the forearm in fourteen patients with lichen 
planus and in eighteen healthy controls. The mean age of the patients was 43 years, and of the con- 


* Abbreviations: 

ADP, adenosine diphosphate; AK, adenylate kinase (EC 2. 7. 4. 3); ATP, adenosine triphosphate; FH, fuma- 
rate hydratase (EC 4. 2. 1. 2.); GAPDH, glyceraldehyde phosphate dehydrogenase (EC 1. 2. 1. 12); G3PDH, 
glycerol-3-phosphate dehydrogenase (EC 1. 1. 1. 8.); G6PDH, glucose-6-phosphate dehydrogenase (EC 1. 1. 
1. 49); HOADH, 3-hydroxyacyl-CoA dehydrogenase (EC r. 1. 1. 35); ICDH(NAD) NAD dependent isocitrate 
dehydrogenase (EC 1. 1. 1. 41); ICDH(NADP) NADP dependent isocitrate dehydrogenase (EC 1. 1. 1. 42); 
LDH, lactate dehydrogenase (EC 1. 1. 1. 27); MDH, malate dehydrogenase (EC r. 1. 1. 37); NAD, nicoti- 
namide adenine dinucleotide, NAD* oxidized, NADH reduced form; NADP, nicotinamide adenine dinucleo- 
tide phosphate, NADP+ oxidized, NADPH reduced form. 


Correspondence address: Dr Hans Hammar, Hudkliniken, Karolinska sjukhuset, 8-104 or Stockholm 60, 
Sweden. 
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trols 37 years. The patients had had their disease for 1-12 racaths prior to biopsy. The mean was 
4 months. None of them was treated during the month immediately preceding biopsy. Apart from the 
skin disease the patients considered themselves healdzy. The controls included three subjects who 
had been treated a short time prevoously for a localized dermatitis; the others were medical students 
or hospital personnel. At the tme of biopsy they declared themselves healthy and gave a negative 
history of psoriasis, lichen simplex and lichen planas as regards both themselves and their families. 

In all cases the biopsies were taken from the extenser regien of che forearm; in the patients with 
lichen planus one was taken from the centre ofa lesion and-another from the non-involved skin 40 mm 
away from the lesion. The further preparation of the material, including dissection and weighing, was 
done according to Lowry & Passonseau (1972) as described earlier (Hammar, 1970, 1973 c). The dis- 
sected specimens contained the subcorneal and the basal part of the same rete ridges. This material 
was processed in 4-7 samples to counteract variation. kethe ncn-involved skin epidermal material was 
mostly divided into two parts representing the subcorneal aad basal layers, each with a height of 
about 3-5 cells. If the epidermis was thicker, the central portien was omitted, thus leaving the height 
of the specimens unchanged. Care was taken to avoic eontamination with connective tissue papillae 
adjacent to the epidermis. 


Enzyme assays. The assays were carried out by the principles of Lowry & Passonneau (1972). 
Details of the assays of G3PDH are given by Hammar {1973d), and of LDH and MDH by Alvares 
et al, (1972). 


Cofactor assays. For the quantitat:ve measurements ef NAD and NADP, enzymatic cycling accord- 
ing to Lowry et al. (1951) was usec. 0-4-0-€ jig of disseeted material was introduced into 0-76 ul cold 
0-02 mol] NaOH containing 1 mmel/I cysteine. Sometimes it was necessary to reverse this sequence. 
For extraction of the dinucleotides either way coukl be used. The latter procedure gave the same 
result as the former when the total dinucleotice conten: was quantified. In the reversed procedure, 
however, the reduced dinucleotides were oxidized substantially. Total NAD and total NADP were 
measured in the alkaline suspensica without further ercatmert. For assaying the reduced dinucleo- 
tides, the suspension was first heated for 20 min at 60 T. 7-96 d of the appropriate cycling reagent 
was then added. The cycling tims was 9e min at 3° C, and cycling was stopped by heating for 3 
min at 100°C. This was followed by incubation for ts min at 25°C after the addition of 7-96 ul of 
the appropriate developer reagent. The reaction was stopped by adding 1-99 ul 5 mol/l HCl. A 5 yl 
aliquot was added to 25 wl 7 mol’! NaOH, end the mixture was heated for 10 min at 60°C and 
diluted with 200 ul redistilled water. The fluorescence obtained was read on a Farrand Ratio Fluoro- 
meter. Appropriate standards and blanks were takem througheut the procedure. Reduced dinucleo- 
tides, in at least two coacentrations. were used to check the linearity of the reaction. Checks were also 
made to secure a magnification of the cycling rzaction in the order of about 4000 times for NAD and 
15000 times for NADP. In this way most readings of chal tissue contents were more than twice those 
of the blanks. 


Chemicals. Analytical reagents were obtained from Boehriager, Mannheim, GmbH, BRD, and 
Sigma Chemical Co., St Louis, USA. The enzymes used in the cycling reagents were purified when 
necessary and adjusted to a proportion which gave the desired vield, as followed by the recommenda- 
tions of Lowry er al. (1961). 


Statistical procedures. Significances of differences were obtained by t-tests or by analysis of variance 
according to standard procedures :Snedecer, 1957). Multiple comparisons with one control were 
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made as described by Dunnett (1964). Correction for unequal group size was made according to 
Seeger (1966). The experimental error was measured on 4-7 samples taken from the same biopsy 
sections and expressed as coefficient of variation. This was 20°%, for G3PDH, 25°% for LDH, 29°% 
for MDH, 21% for total NAD, 26°% for NADH and 1 5°% for both total NADP and NADPH. 


RESULTS 


Enzymes. The mean activities of G3PDH, LDH and MDH are summarized in Table 1. 

The activity of G3PDH was significantly lower in the involved epidermis, as compared with non- 
involved skin (P<o-o1). In both involved and non-involved epidermis the activity was lower in the 
subcorneal than in the basal layers (P<0-02). The levels of enzymatic activity were decreased in both 
non-involved and involved skin of the patients with lichen planus, in relation to earlier findings in 
control subjects (Hammar, Thyresson & Brolin, 1968). 


TABLE I. Mean activities of glycerol-3-phosphate, lactate and malate dehydrogenases 
in epidermis expressed as mol of substrate consumed per kg dry weight per h of 
incubation at 38° C. Standard errors of the mean are indicated 
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Lichen planus 








Group No. Controls No. Non-involved Involved 
G3PDH 
Subcorneal — 7 0'058 +0005 0040 + 0-005 
Basal 7 0-123 +0°013* 7 0-084 + 0-004 0-051 + 0'004 
LDH 
Subcorneal 10 2994+43 7 342 +23 383 +50 
Basal 10 368 +41 7 29'317 52'242 
MDH 
Subcorneal 6 2454+36 9 3024+28 I17-0+2'0 
Basal 6 25°343°0 7 EEN? 271tä? 


bw EE 


* Taken from Hammar, Thyresson & Brolin (1968). 


The activity of LDH was similar in the non-involved epidermis to that in controls; no difference 
was found between the two layers studied. In the involved skin the activity of LDH was increased in 
the basal layers. The difference in activity between the lesion and the controls and between the lesion 
and the non-involved skin was significant (P<o-o1). 

The activity of MDH in the non-involved epidermis was similar to that in the controls. In the 
involved epidermis the activity in the subcorneal layers was lower than that in the basal layers, and 
was also lower than the levels in the two groups of unaffected skin (P<0-02). 


Nicotinamide adenine dinucleotides. Marked changes in the total contents of NAD and NADP were 
found in the involved epidermis, as shown in Table 2. The total dinucleotide levels in the lesion were 
significantly decreased when compared both with the non-involved and with the control epidermis 
(P<o-001). Variation was encountered, however, when the oxidized and reduced components of the 
dinucleotides were examined separately. 

NAD. A decrease in NADH in the non-involved epidermis was evident, as shown in Table 2, and 
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still lower levels were also found in the involved skiz. The decrease in total NAD was mostly due to 
NADH. It may be noted that the proportion of the etal NAD comprising NADH decreased signifi- 
cantly from about 40% in the controls to 230%; in both non-involved and involved skin of the lichen 
planus patients (P<0-005). No differences were observed between the two layers examined. 
NADP. In the subcorneal layers the oxidized component was decreased to some extent in the non- 
involved epidermis, and more markedly in the iesioz, when compared with the controls (Table 2). 


TABLE 2. Nicotinamide adenine dmuciectices in epidermis. The contents are ex- 

pressed as mmol per ke dry weight. Means and their standard errors are given. 

The products were calculated on date from she same individual. Since only a 

few patients with lichen planus were incluciee, calculation of products was also 
performed fram t means (a? 
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Lichen planus 





Non-imvolved 





Group No. Contrels Na Involved 

NAD* 

Subcornea! 13 O66 ECS E 0-83 49:08 056 +008 

Basal 13 HES d E OPS EII 0°62 +005 

NADH 

Subcorneal 13 GALA š ©34 +04 0:22 +0°03 

Basal 13 OSL tees E 0°35 +905 0-28 +004 

Quotient: (NAD *)/(NADH) 

Subcorneal 13 Ip 26 x 277446 3°02 +0°67 

Basal 13 L634029 H 260 + 0°63 2614051 

NADP* 

Subcorneal 12 C:030+ 0-008 z O'OL7 #005 0'012 +0005 

Basal 12 0:035 + C097 & 0:040 + 9'008 0-016 +0006 

NADPH 

Subcorneal 12 2123206008 H @ 118 +0006 0:096 + 0'006 

Basal 12 O10g =O OOS 8 © IOI + 8-009 0104 £0004 

Quotient: (NADP *VC3ADPH) 

Subcorneal 12 0o25 +C 3 O16+ 206 013 £006 

Basal 12 037468 H GA2tott otëtoOÉ 

Product of quotients: (ADH) (NADP+ {NAD+ (NADPH) 

Subcorneal 12 925s t00 3 0-03 +902 0°04 OOF 
(a) C2420 Wi 0-06 + 9°06 0:04 £0°04 

Basal 12 0:36 +O 14 3 O16+0-08 0:06 + 0°03 
(a) 03I tC ES (aa O164+ 9:10 0:06 +004 
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The levels of NADP* in the lichea planus patients were probably different from the controls (P< 
0-05). The content of NADPH in the sudceraea’ layers was dummished only in the lesion (P<0-o1). 

In the basal layers a decrease of NADP” was noted only in the lesion, while the NADPH levels 
were not altered (Table 2). 

The relative content of NADPH expressed as percent of total NADP increased from about Sol: in 
the controls to above 90°% in the lichen plarus lesion. Thenon-involved epidermis in the patients did 
not differ from that of the controls in this respect. Tas increase im the proportion of NADPH in the 
lesion differed significantly from that in the two groeps of unaffected skin (P<0-001). 
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Redox ratios. The quotients between oxidized and reduced dinucleotides are presented in Table 2. 
For NAD the quotients were higher in lichen planus than in the controls, whereas for NADP the 
reverse was found. The product of the quotients (NADH)/(NAD*) and (NADP*)/(NADPH) ob- 
tained from the same individual showed a decrease in three patients with lichen planus when com- 
pared with twelve controls. The lowest values were found in the lesion. The difference between the 
controls and the two lichen planus groups was significant (P o ot). The products obtained by 
multiplying the means of the ratios (NADH)/(NAD*) and (NADP*)/(NADPH) were similar to 
those obtained in the three patients. Both products are given in Table 2. 


DISCUSSION 


The present results are summarized, together with those of earlier studies on lichen planus, in Table 3 


TABLE 3. Metabolic changes in the epidermis in patients with lichen planus. Non-involved and involved skin 
of the patients with lichen planus was compared with controls, and involved and non-involved skin of the 
patients were compared with each other. The results were expressed as ratios. Ratios are only indicated in the 
table for those comparisons in which a significant difference was obtained between the members of the quotient. 
Non-significant differences are indicated by dashes. 

The number 2-2 for GAPDH, for example, means an increased activity by 2-2 fold in the subcorneal layer 
of the lichen planus lesion over the control level. A number less than unity means decreased activity or content 














Comparison with healthy controls Comparison 
San RRneeeeemeeeee with 
non-involved 
Non-involved Involved skin Ref. 
Metabolic oe. of the 
component Subcorneal Basal Subcorneal Basal Subcorneal Basal author 
Glycolysis 
GAPDH — — 2:2 r9 rg r6 (1973 b) 
LDH — — — r4 — r8 } present 
G3PDH — 07 — GA o7 o6 paper 
Pentose shunt 
G6PDH — — — r8 IA zo (1971) 
Citric acid cycle 
ICDH(NAD) o7 — — 13 — ro (1973 c) 
ICDH(NADP) _ — os — os =e (1973 ©) 
FH SS _ — — _ 14 (1973 ©) 
MDH — — o7 — o6 — present 
paper 
Lipolysis 
HOADH — — GA os o3 Os (1971) 
Interconversion of cofactors 
AK — — 13 I2 Is r3 (1973 b) 
Cofactors 
ATP — — — — — —— (1973 a) 
ADP = = — = _ E (1973 a) 
NAD — — o7 o7 o-7 os 
2 NADH o7 o7 o7 o7 — — present 
NADP — — o7 o-8 o8 o8 paper 
2 NADPH — — 13 r3 — r3 
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(Hammar, 1971, 1973a,b,c). In the Table significant differences are given as ratios between activities 
or levels in the patients with lichen planus and those in healthy controls. The ratios between involved 
and non-involved epidermis are also included. 

The glycolytic enzymes GAPDH and LDH showed increased activities in involved skin, as also did 
the pentose shunt enzyme G6PDH. This applied especially to the basal layers. In the lesion the citric 
acid cycle enzymes ICDH(NAD) and FH displayed slight increases in activity, while the opposite 
was noted for ICDH(NADP? end MDH. 

The mitochondrial enzyme HOADH and G3PDH, an enzyme linking glycolysis to lipid metabol- 
ism, displayed decreased activities. 

The cofactor ATP was not changed and only minor alterations of the ATP content were 
found during anoxia, even when prolonged to 15 and 30 min ‘Hammar, 1973a). The steady-state 
levels of total NAD and NADP were decreased aad this ircluded also NADH (Tables 2 and 
E 

To judge by the ATP levels in the epidermis ef the lichen planus lesion it seems that the glycolytic 
capacity is sufficient to maintain a steady-state ‘evel of ATP near that of the controls. On the other 
hand, the results indicate disturbances in mitochondrial function. These were also evident in an 
electron microscopical study by Johnson & Fry (1967) who showed during the natural course of lichen 
planus that mitochondria decreased in number and that their cristae diminished or disappeared. The 
altered redox quotients of the measured dinucleoties in the lichen planus lesion indicate other 
equilibria of various cytosolic and mitochondrial dehydrogenases than those found normally.’ 

Minor variation was encountered in the NADPH contents. Generally, NADPH is used in the cell 
for biosynthesis (Horecker, 1967). Thus, the epidermal cells in lichen planus seem to modify the 
metabolism of this dinucleotide ia order to maintain sufficient NADPH for their necessary bio- 
synthetic operations. 

The findings may be compared with observations during wound repair. The condition in lichen 
planus is in some respects similar to this situation, since it has been suggested that the damaged basal 
layer within areas of liquefaction degeneration in lichen plamus is reconstituted by an active cell 
migration from the fringes of the lesion (Marks, Black & Wilsen Jones, 1973). In the repair of an 
incisional wound the migrating epidermal cells show and increase both in biosynthetic and in mitotic 
activity. As summarized by Im & Hoopes (1970), increased glycolysis as well as enhanced activity of 
the pentose shunt are evident in wound repair These authors found that the rate of formation of 
ATP and of reduced nicotinamide adenine dinucleotides was doubled and also that the steady-state 
levels of these nucleotides were increased. The glucose utilization occurred predominantly through 
glycolysis. The mitochondrial activity in this respect was decreased. 

Our results differ in several respects from the findings in wound repair, indicating more complex 
biochemical events in the lichen planus lesion. Significant alterations were also found in the non- 
involved skin of the patients with lichen planus, as shown in Tabie 2. The product (NADH) (NADP*)/ 
(NAD*\(NADPH), which expresses the equilibria of varios transhydrogenases (EC 1.6.1.1.), 
demonstrates this point. The biochemical changes found in lichen planus were also quite different 
from those observed in psoriasis and lichen simplex (Hammar, 1973C, 1975a,b). Such differences 
might be utilized in further investagations of the biochemical basis of these diseases. 
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SUMMARY 


A lichen planus-like eruption was seen in four patients after bone marrow transplantation. The skin 
and mucous membrane appearance closely mimicked lichen planus. The histopathology was also very 
similar to lichen planus. The occurrence of a lichen planus-like eruption (LPLE) after an immune 
basal cell damage related to the graft-versus-host reaction raised the question of the immune nature of 
this eruption. The correlation found between biological signs of graft-versus-host reaction and the out- 
break or relapse of the lichen planus-like eruption supports the hypothesis that the skin changes could 
be a sign of a chronic immune response against recipient epidermis. 


Despite compatibility to the major histocompatibility complex, a graft-versus-host reaction (GVHR) 
is often observed after allogenic bone marrow transplantation in man. GVHR is an immunological 
reaction between donor immuno-competent lymphoid cells and host tissues. The exact mechanism of 
the reaction and the antigen responsible for it are so far partially unknown (Slavin & Santos, 1973; 
Thomas, 1974). The main damage occurs in the skin, gastrointestinal tract and liver. In the skin, the 
target seems to be the basal cell layer (Lerner et al., 1974). Clinically this damage is manifested by a 
maculo-papular or a dry scaling scarlatiniform rash or even an epidermal necrolysis (Peck, Herzig 
& Elias, 1972). These skin lesions are associated with the early phase of GVHR;; but their evolution 
has been poorly documented because, in most of the cases, death has occurred rapidly. Recently, 
treatment with anti-thymocyte globulin has improved the survival of such patients and given the 
opportunity to observe chronic forms of GVHR (Storb et al., 1974). 

We have previously briefly reported the occurrence of a lichen planus-like eruption (LPLE) in one 
patient with a chronic form of GVHR (Saurat ez al., 1975). Since then we have discovered three addi- 
tional cases and this report describes the clinical and histological features of the LPLE in four bone 
marrow transplanted patients. Correlations between the occurrence of LPLE and the immunological 
status of these patients were made. 
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CASE REPZRTS 


Case I was briefly reported previously {Saurat et al.. 1975). This 13-year-old boy was admitted with 
post-hepatitis aplastic anaemia. Transplantation was perfermed with the marrow of his sister (HLA 
identical and non-reactive in mixed leukocyte culture. Extra dermatological data are reported in detail 
elsewhere (Gluckman er al., 1975). Skin involvement showed two stages: 

(I) On day 11 after transplantation, coincident with evidence of marrow engraftment, a maculo- 
papular, pruritic and erythematous rash appeared on face and be neck and then spread to the whole 
body. A skin biopsy on day 11 was interpreted as a grace [1 GVHR (Lerner er al., 1974); it showed 
vacuolar degeneration of basal cells and premature td vidual cell keratinization; cellular infiltration 
in the upper dermis was very sparse. This rash persisted zo day sc but scaling and hyper-pigmentation 
were obvious on day 25. 

(IT) On day 4o the lichenoid pattern began. Initia:ly the lichenoid aspect was noted in the inner 
surface of the cheeks resulting in an en reseau type-aceording to Laufer & Kuffer (1970). Skin lesions 
on his arms and feet were shiny, viclaceous but with -:ucular arrangement and were slightly papular. 
Histology of this lesion on day 56 showed irregular arpergramulosis, slight acanthosis and a sparse 
infiltrate in the dermis; vacuolar degeneration of bea’ cells was present and was interpreted as a 
persisting grade II GVHR (Lerner et ai, 1974). Later as the buccal lichenoid lesions became ulcera- 
tive and painful, the whole skin surface was involved, mwcluding the palms and soles (Plate 1a), resulting 
in a lichenoid erythroderma. Papules were more obvicus, beconmng confluent in a reticular pattern on 
a deeply pigmented background (Plate 1b). Nails were severely damaged. Pruritus was present. 















me 
a 


FIGURE 1. Histology of a papule on the ascomen on day 90 {H&E x 100). 
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Histology of a papule on day 90 showed orthokeratosis, irregular increase in thickness of the 
granular layer, acanthosis, colloid bodies and cell necrosis in the basal cell layer and a mononuclear cell 
infiltration immediately below the epidermis with pigmentary deposits (Fig. 1). 

This severe lichenoid erythroderma became the main clinical problem, mouth, palm and sole in- 
volvement causing great discomfort. Prednisone (2 mg/kg/24 h) was given on day 105. The lichenoid 
eruption faded and the mouth erosions healed. On day 200, the lichenoid papules had disappeared, the 
mucous membranes were normal and the nails were regrowing normally. Diffuse hyperpigmentation 
with patches of depigmentation remained. Histology showed skin atrophy, persistent basal cell necro- 
sis and dermal pigmentary disturbances as in the ‘quiescent aggressor lymphocytes destructive lesion’ 
described by Slavin & Santos (1973). On day 210, when the prednisone dose was 0-5 mg/kg/24 h, 
a few lichenoid papules with typical Wickham’s striae appeared again on the dorsa of both hands 
and on the ankles. Mouth lesions relapsed with ulceration. One mg/kg/24 h of prednisone again 
improved the lesions. 


Case II. This 30-year-old man was admitted for acute myeloblastic leukaemia. Transplantation was 
performed with the marrow of his matched brother (HLA identical and non-reactive in mixed leuko- 
cyte culture). As in case I, skin symptoms after the transplantation occurred in two stages. 

(I) On day 24 a pruriginous maculo-papular rash appeared on the face, neck and thighs. Skin biopsy 
showed basal cell layer damage of a grade II GVHR (Lerner et al., 1974). Marked hyperpigmentation 
superseded the erythematous lesions. 





FIGURE 2. Histology of the papule shown in plate 1d. Case II 46 days after the graft (H&E x 100). 
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(II) On day 33 lichenoid en reseau lesions appeared on the inner surface of the cheeks (Plate rc). 
The palate was typically involved On day 45 a few typzal lichesoid papules, slightly pruriginous, with 
Wickham’s striae were seen on the dorsa of both hands.{Plate 1<) and on the soles. Skin biopsy on day 
46 showed orthokeratosis, irregular hypergranulosis and slight acanthosis. The dermal—epidermal 
junction showed important changes—hasa! cell oc: Coin, colle:d bodies, and numerous clefts. The 
mononuclear infiltrate was not very intense but showee a sharp ower margin (Figs 2 and 3). Predni- 





FIGURE 3. Higher magnification of the dermal-epidermal zone (H&E x 250). 


sone was given (I mg/kg/24 h) anc the bchenoic eruption gradually improved. On day 180 only the 
inner aspect of his cheeks remained lichenoid. 


Case II. A 20-year-old boy was admitted for idiopattec aplastic anaemia. Transplantation was per- 
formed with the marrow of his matched brother HLA slentical end noa-reactive in mixed leukocyte 
culture). Extra dermatological data are reported in demil elsewhere (Gluckman er al., 1975). Skin 
lesions appeared late after the transplant. On day 12c, a slightly pruriginous papular erythematous 
follicular rash covered the neck anci the trunk. Although resembling a follicular lichen planus, the 
lichenoid nature of this rash was assumed because a t~pical lichenoid appearance was seen on the 
inner surface of the cheeks (Plate 1e and on the gums ard because a skin biopsy showed a peri-pilar 
lichenoid pattern. The basal cell layer of epidermis and “ellicles showed focal cell necrosis and Civatte 
bodies. The hair follicle had a menonuclear infiltrace with Ciwatte bodies extending around its 
base. A keratin plug was present in its mouth. The rasa faded after a 20-day course of prednisone 
(1/mg/kg/24 h) but a follicular hyperkeratosis persistec. The mouth remained unchanged. By day 
300, all the lesions had disappeared. 








Lichenoid papules 


8o days after the graft. (b) 
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PLATE I. (a) Lichenoid papules on the palm in case I 


case I, 80 days after the 
One papule on the dorsum 


on the abdomen with a reticular pattern and deeply pigmented background; 


graft. (c) Inner surface of the cheek in case II, 33 days after the graft. (d) 
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Case IV. A 10-year-old boy was admitted for acute lymphoblastic leukaemia. Transplantation was 
performed with the marrow of his matched mother (HLA identical and non-reactive in mixed leuko- 
cyte culture). In this case the lichenoid pattern was seen only on the inner surface of the cheeks and on 
the gums. This was first noted on day 35 and remained unchanged to day 130. On the skin a lichenoid 
appearance was never seen, the rash was only maculo-papular and hyperpigmented and was present 
from day 28 to day 50. Skin biopsy showed a grade II-III GVHR lesion (Lerner et al., 1974). The 
patient remained severely immunodeficient and a pneumocystis carinii pneumonitis developed on day 
110 which caused his death on day 130. 


Correlation between the lichen planus-like eruption and the other clinical and biological signs 

Out of the numerous clinical events and biological findings, only three biological parameters were 
found to be correlated with the occurrence or the relapse of the lichen planus-like eruption: an 
eosinophilia; a positive Coombs’ test (complement); and the presence of anti-lymphocyte antibodies. 
The first two are interpreted as biological signs of GVHR; the third was reported recently in such a 
situation (Gluckman et al., 1974). In our patients there was a clear correlation between the presence 
of such abnormalities and the lichenoid rash. Characteristically in case I they reappeared as the 
lichenoid rash relapsed on day 210; in case III they were first noted on day 110 and the lichenoid 
rash was obvious on day 120. It must be noted that the lichenoid rash in all four cases appeared when 
the blood lymphocytes were still non-reactive in mixed leukocyte cultures or when cultured with 
mitogens. 


DISCUSSION 


The lichenoid pattern was clinically obvious. Mouth involvement was very similar to lichen planus 
(Dr Kuffer, personal communication). Nevertheless the skin lesions, although lichenoid, were not 
always those of typical lichen planus (LP): case I showed a lichenoid erythroderma which occurs more 
often in lichenoid drug eruptions (Degos, 1953) than in LP. The reticular arrangement of the papules 
seen in case I is not a typical feature of LP. Involvement of palms and soles in LP is notalways reddish- 
violaceous (Samman, 1972) as seen in case I. In case II, the few isolated papules on the dorsa of the 
hands more closely mimicked typical LP, as did case I on day 210 after grafting. It seems, therefore, 
that it would be better at present to consider these lesions as a lichen planus-like eruption (LPLE) 
instead of true LP. 

Lichen planus-like eruption had not been reported in bone marrow transplant patients before our 
four cases and the case of Touraine et al. (1975). The reported skin lesions are described as maculo- 
papular or scarlatiniform rashes, or scaling and pigmented erythroderma (Mathe, Amiel & Schwarzem- 
berg, 1965). Peck et al. (1972) have described toxic epidermal necrolysis in a patient with severe GVH 
reaction. These appearances seem to occur early after the bone marrow transplantation and our 
patients had initially maculo-papular rashes. Out of ten bone marrow transplant patients, four sub- 
sequently developed a LPLE; the six patients without LPLE died soon after the graft. Perhaps the 
LPLE outbreak is linked with a longer survival. However, LPLE has never been reported in long- 
term survivals after bone marrow transplantation (Slavin & Santos, 1973; Glucksberg et al., 1974). 
It seems that a dermatologist had not managed these patients. The skin biopsy shown by Slavin & 
Santos (1973) is very similar to our LPLE biopsies but the clinical appearance is not described in 
dermatological words. 

The histology was lichenoid, accounting for the clinical appearance as reviewed by Pinkus (1973); 
orthokeratosis, irregular thickness of the granular layer, acanthosis, basal cell necrosis, colloid bodies 
and pigmentary disturbances were present. The dermal infiltrate was not as intense as in typical LP 


680 JH. Saure. 2 al. 


but lymphopenia could account for this. Case I gave sn imeresting example of the histogenesis of the 
lesions. The biopsy of a maculo-papular lessen showee only basal cell damage. The second biopsy 
showed, besides basal cell damage, « slight acanthosis and hypergranulosis and at this time the clinical 
aspect was shiny, violaceous and reticular bet slighz'y papular. As the clinical appearance became 
typically lichenoid, acanthosis was more marked and the dermal infiltrate was seen. It is obvious that 
basal cell layer damage preceded the dermal infiltratz æ well as other epidermal changes. This is in 
agreement with Thyresson & Moberger (1957), Sarkany & Gaylarde (1970), and challenges Sabouraud’s 
statement (1910). Basal cell layer damage appears thws as the first histological event. In our cases it is 
related to the graft-versus-host reaction (Lerner e al. 1974). 

The mechanism involved in this basal cel’ necroivsis has been reviewed by Peck er al. (1972). 
Merrit, Mann & Rogentine (1972) have found n the serum of bore marrow transplant patients an IgM 
antibody cytotoxic im vitro against tumoural epitheliz} cells. Cell mediated cytotoxicity could also be 
involved (Billingham & Streilein, 1968; Slavin & Santos, 1973). Whatever the nature (cell 
mediated, humoral, or both) of the immune "e Deg such a mechanism probably accounts for the 
basal cell necrosis we observed in early skin bicpsic: ia our patients. As basal cell damage is widely 
regarded as the first event in LP ‘Pinkus, 1073), occurrence of LPLE after an immune basal cell 
damage raises the question of the immune non ze of ths LPLE. This has to be critically examined. 

The GVHR represents an acute rejection o7 the hest organism by the transplanted immuno-com- 
petent allogenic cells. Symptoms occur usually in the drat 20 days after the graft. Immunosuppression 
by drugs and anti-thymocyte sera can reduce the severity of this rejection, and the patient may survive. 
This treatment leads to a state of tolerance to recipient tissues by the transplanted cells; chronic 
immune reaction in addition to immunosupp-essive «mugs also leads to a severe immunodeficiency 
(Fass er al., 1973). This promotes a aigh frequency of bacterial, fungal and viral infections. Symptoms 
of GVHR are then very difficult to differentiate from the symptoms of infection. This complex situa- 
tion is called secondary disease (Mathe er al., 1965) or chronic GVH disease (Thomas, 1974). It must 
be emphasized that LPLE has occurred in our patiess during this chronic GVH disease. Even if the 
initial basal cell layer damage is mest probab’y related EN an immune reaction of immuno-competent 
allogenic cells against the recipient skin, the evelutiea throughout the lichenoid stage could be the 
result of a different event, for example modification of the epidermal cells by a virus or by a drug. Our 
patients have been extensively investigated for bacteria’, Tungal and virus infection. None seemed to be 
linked closely with the occurrence ef LPLE. These fiadmgs do not exclude the role of a virus promo- 
ted by the immunosuppression. However, LPLE has never been reported after immunosuppression 
for kidney transplantation (Haim e? al., 1973). Al. the patients received various drugs before and after 
transplantation, none of which has been reported to cause LPLE ‘Bruinsma, 1973). The role of metho- 
trexate (Pinkus, 1973) given just after the graft is unlixely as this drug was stopped 50 days before the 
beginning of the LPLE in case HI and 150 days before its relapse in case I. 

The hypothesis that LPLE cculc be a sign 3f chroric immune response against recipient epidermis 
seems more exciting. The clear correlation we found tetween the outbreak or the relapse of the LPLE 
and biological signs of GVHR (eosinophilia, positive Coombs’ test and antilymphocyte antibodies) 
supports this interpretation. The working hypothesis Sor the study of LPLE after bone marrow trans- 
plantation seems thus to be that it is a chronic immune reaction involving the basal cell layer of the 
epidermis and leading to disturbances in the ep:derma. cell growth resulting in a lichenoid pattern. 

Bone marrow transplanted patien:s are a ‘man-made experimental model in man’. Will they become 
an experimental model of some aetiological aspect: of Echen planus ? 
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SUMMARY 


Clinical and pathological observations are presented on five patients with scleroderma who developed 
thrombosis of a major vessel. Three died following intestinal infarction or limb gangrene and two had 
digit or extremity amputations. Severe intimal thickening of major arteries with thrombus formation 
was noted but no significant abnormality was found in the clotting activity of the blood. Histochemical 
studies in three cases suggested a reduction of fibrinolytic activity at the site of thrombosis in the 
diseased vessels. These studies support the view that the vascular system is profoundly altered in 
scleroderma and may play an important role in some manifestations of the disease. 


Progressive vascular disease is a striking feature of scleroderma. Distortion and obliteration of capil- 
lary loops and intimal proliferation in arterioles and small arteries are associated with such well-known 
clinical findings as skin telangiectasia, Raynaud’s phenomenon, pulmonary hypertension and renal 
insufficiency. Much less common is massive and repeated thrombosis of major arteries which can 
cause considerable disability and even death. 

Clinical and pathological data are reported on five patients with scleroderma in whom repeated 
thrombotic episodes in diseased arteries led to significant tissue destruction and gangrene. The 
coagulation mechanism was studied in three of these patients. Although no significant abnormalities 
were found in the clotting and fibrinolytic activities of the blood, an apparent reduction in fibrinolytic 
activity was observed at the site of thrombosis in the involved vessels. 


MATERIALS AND METHODS 


The records of 100 patients with scleroderma for the years 1960-1970 from the hospital files of North- 
western University Medical Center and the Abraham Lincoln School of the University of Illinois 
were reviewed to ascertain the frequency of vascular complications. Four patients had thrombotic 
occlusions of major arteries, with a fifth patient studied at the University of Chicago’s Pritzker School 
of Medicine. The diagnosis of scleroderma was accepted if the patient had acrosclerosis and, in addi- 
tion, either gastrointestinal involvement or sclerosis of the skin of the trunk and face, or involvement of 
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the lung, heart or kidney. Gastrointestinal involvemen: was established by cineradiographic or mano- 
metric evidence of distal oesophageal hypoperistelsis er by racicgraphic evidence of colonic saccula- 
tions characteristic of scleroderma. Evidence for pulmonary involvement was based on radiographic 
demonstration of bilateral pulmonary fibrosis not caused by any other disease process, a clinical 
episode of pleurisy with pleural paiz and rub oc pulmonary hypertension with evidence of right heart 
failure. Cardiac involvement was defined as pericarditis with pain and rub, electrocardiographic 
evidence of pericarditis, or cardiomegaly with -ntravertricular conduction defect. Renal involvement 
was defined as rapidly progressive renal au gr: Patients with other coexisting connective tissue 
syndromes or with organ involvement that could be attributed te some other concurrent disease pro- 
cess were not included. 

Formalin-fixed tissue specimens obtained a: surgery or autopsy were available for study on all five 
patients. All slides were re-examined and searched for arterial abnormalities. 

Fresh tissue specimens obtained at surgery from two patients ‘cases 1 and 3) and at both surgery 
and subsequent autopsy from another patient ‘cese 2) were studied by the histochemical fibrin slide 
technique as described by Todd (1959). The fresh specimens were snap-frozen in solid CO,, em- 
bedded in OCT (Lab-Tek Instruments Co.) and stored at — 70°C. Sections were cut at 6 Hm with a 
Lab-Tek Cryostat microtome and collected on slides Coated with 10-06 mm layer of bovine fibrin, rich 
in plasminogen. As a control for nonspec:fic protease activity, the slides were also prepared with 
plasminogen-free bovine fibrinogen. After 1 win fixation in sc" . methanol in saline, the slides were 
incubated in a moist chamber at 37 C for periods ranging from 3 to 60 min. After 10", formaldehyde 
fixation, the sections were stained with Harris’ haematoxylin. Fibrinolytically active sites appeared as 
clear, punched-out zones of lysis in the opaque brim film (Tedd, 1959; Kwaan & Astrup, 1967). 

Plasma fibrinogen was assayed on citrated plasma bw the merked of Astrup et al. (1965). One-stage 
prothrombin time was performed using human bran thrombeplastia as the coagulant (Biggs A 
Macfarlane, 1962) and partial thromboplastin time was performed by the method of Langdeil 
(Langdell, Wagner & Brinkhous, 1953). Eugkobulin Ivsis time was done by the method of Kowalski 
(Kowalski, Kopec & Niewarowski, 1959). 


CASE REPCRTS 


Case 1. A 42-year-old white housewife developed Raynaud’s phenomenon, sclerosis and telangiec- 
tasia of the skin of her hands, face and chest at the age of 30. Ar the age of 37, she developed severe 
pain and ulceration of her knuckles end finger tips. Radiographs of her hands showed resorption of the 
distal phalanx of her third left finger. Radiographs of ker chest,,oesophagus, stomach, small bowel and 
colon were normal. 

At the age of 40, multiple ulcerations of her fee: anciankles occurred. A femoral arteriogram showed 
occlusion of both popliteal arteries and her lef foot and later her right foot became gangrenous, 
requiring below-the-knee amputations. The left stump failed to heal completely and because of 
progressive gangrene, an above-the-knee amputation was donz. The right stump subsequently also 
became gangrenous and an above-the-knee amp station was performed. Microscopic examination of 
tissue obtained from these multiple amputation specimens showed severe sclerosis of the subcutaneous 
connective tissue with necrosis and atrephy of the skeletal muscle and necrotic bone and cartilage. 
Varying degrees of intimal hyperplasia, recent anc old, with masked narrowing of lumina were noted in 
larger and medium-sized arteries. Evidence of recent thrombosis was seen in several of these arteries. 

During her last hospitalizaticn, when aged 42. clinical examimation of heart, lungs and abdomen 
remained normal as were all routine laboratory studies, including renal function studies. Coagulation 
profiles, including prothrombin time, partial thrombeplastin time, fibrinogen levels and euglobulin 
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lysis time were normal. In spite of additional debridement, including a still higher amputation of the 
right thigh, gangrene of both stumps progressed. These debrided tissues again showed arteries with 
severe intimal hyperplasia. She died of sepsis without control of the relentless progression of gangrene. 
Autopsy was not obtained. 


Case 2. A 55-year-old white female had Raynaud’s phenomenon since early childhood. At the age of 
42 she developed sclerodactyly, telangiectasia of the skin of her face, arms, trunk and buccal mucosa, 
and calcinosis cutis of her upper and lower extremities. Multiple areas of subcutaneous calcification, 
degeneration of the tufts of many of the terminal phalanges and fusion of the right carpal joint spaces 
were subsequently noted in hand X-rays. Later in the course of her illness, a dilated aperistaltic 
oesophagus was demonstrated by radiographic and manometric techniques and a moderate reduction 
of diffusing capacity was shown by pulmonary function studies. Renal function studies remained 
normal. 

At the age of 50, necrotic skin ulcers and gangrene of the left foot occurred, requiring a below-the- 
knee amputation. Microscopic tissue examination revealed severe intimal fibrosis of major arteries 
with evidence of thrombosis and focal calcification. A recanalized thrombus was present in a large 
vessel and a thrombus was also seen in a small artery in the muscle. The myxomatous character of the 
intimal hyperplasia was more pronounced in veins than in arteries, where the thickening was more 
hyalinized. Two years later her right index and middle fingers were amputated because of gangrene. 
Microscopic tissue examination again showed multiple arteries with significant intimal hyperplasia. In 
one section, a subcutaneous artery was totally occluded by fibrous connective tissue. 

She was hospitalized at the age of 55 because of persistent progressive ulceration and gangrene of 
her right foot. Fibrinogen levels, euglobulin lysis time, prothrombin time and platelet counts were 
normal. A below-the-knee amputation of her remaining leg was performed with microscopic tissue 
examination again showing intimal thickening and thrombosis in muscular and subcutaneous arteries. 
Two weeks after surgery she developed signs of intestinal obstruction and an exploratory laparotomy 
revealed thrombosis of the inferior mesenteric artery with infarction and perforation of the colon. 
Microscopically, the inferior mesenteric artery showed severe intimal hyperplasia with thrombotic 
occlusion of the lumen. Adventitial vessels were thickened, with marked intimal hyperplasia. She 
expired shortly after surgery. 

At autopsy, arterial changes were present in numerous organs including the stomach, pancreas, 
periadrenal connective tissue, mesentery, intercostal muscle and connective tissue, the wall of the 
Fallopian tube and the pituitary stalk. These consisted of thickened vessels with hyalinized or fibrosed 
intima. Such changes were also noted in the wall of the ulcerated oesophagus, with a fresh thrombus in 
a companion vein. In the kidney, similar arterial changes were present but lacked the onion skin-like 
layering characteristic of scleroderma. In the lungs there were interstitial fibrosis and a hyaline 
membrane-like exudate suggestive of uraemic pneumonitis and focal areas of severe broncho- 
pneumonia. The right coronary artery was severely atherosclerotic but there was no histological 
evidence of a myocardial infarction. 


Case 3. A 27-year-old white female was well until the age of 23 when she noted Raynaud’s pheno- 
menon and acrosclerosis. Two years later her left third finger became ischaemic and a left thoracic 
sympathectomy was done. However, gangrene developed, necessitating amputation of the digit at the 
metacarpophalangeal joint. Tissue sections showed small arteries with marked intimal fibrosis in the 
subcutaneous tissue and one slightly larger artery with an old thrombotic occlusion and recent re- 
canalization. An adjacent section of the same vessel was noted to have severe intimal hyperplasia. A 
right thoracic sympathectomy was performed later because of ischaemic pain in her right third finger. 
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The distal portion of this finger was later amputate. No subsequent episode of acute gangrene has 
occurred to date despite severe Raynaud’s pheromeran. 

During this time multiple telanatectases of the face:and scleresis of the skin of her hands, forearms 
and face have developed. An aperistaltic lowe: oesophagus was Cemonstrated by manometric studies. 
Other organ systems have shown no abnorraalites. Ccagulation studies, including fibrinogen levels, 
prothrombin time, partial thromboplastin time and cuglobulin lysis time were normal. 





Case 4. A 38-year-old white female was well antil ike age of 33 when she developed diffuse facial 
swelling followed by Raynaud’s phenomenor, acrosclempsis and tinger-tip ulceration. At the age of 37 
she was hospitalized because of severe hypercension. On physical examination, sclerosis and multiple 
telangiectatic mats were noted on ker face amd forearms. Her Food pressure was 220/140 mm Hg. 
Examination of her eyes showed grade III hyzertensive retimepathy. Her heart was enlarged and 
she had bilateral ankle oedema. Sight proteinuria was:noted on examination of the urine. Abnormal 
swallowing complexes and an inadequate sphincter at the gastro-oesophageal junction were noted 
in oesophageal motility studies. A restrictive defect was found on pulmonary function testing. Her 
oedema improved with digitalis and antihypertensive and diuretic agents. 

Several months later, severe cramping abdominal cam occurred. An upper gastro-intestinal X-ray 
showed a localized area of segmental narrowiag in the small bowel, which proved to be gangrenous at 
laparotomy. A segmental resection with an ead-to-end snastomesis of the remaining small bowel was 
performed. One year later, at the age of 38, severe cramping abdominal! pain recurred. By the time she 
arrived at the hospital emergency room she was cometese and moribund. Laparotomy demonstrated 
gangrene of the entire small bowel, from the gament o” Treitz tə and including the proximal portion 
of the ascending colon, due to thrombosis of the superior mesenteric artery. She died several hours 
after surgery. 

At autopsy, the small intestine was necrotic. Gerten: of the saperior mesenteric artery showed an 
old thrombus with recanalizaticn aad a superimposed recent thrombus occluding the lumen. Intimal 
fibrosis was seen in arteries of the kidneys, perizdrenal fat, pancreas, adventitia of oesophagus, peri- 
tubarian connective tissue and in cne artery in a portal area of the liver. The lungs showed severe 
intimal fibrosis of pulmonary artery branches, as wel! a. pulmonary fibrosis. There was mild athero- 
sclerosis of the aorta. 


Case 5. A 43-year-old black ema e developed Rayraud’s phememenon at the age of 18, followed by 
sclerosis of the skin of her face, upper trunk and ail sour extremities. At the age of 35 she developed 
multiple finger-tip ulcerations. During the next 3 years, all digits of both hands were amputated either 
at the metacarpophalangeal joint or at the proximal interphalangeal joint because of gangrene. 
Microscopic examination of the arteries of the amsputated digits showed partial or complete occlusion 
with medial and intimal thickening and thrombus forazation. 

At the age of 36, she developed left lower leg ulcers which progressed over 4 years to gangrene, re- 
quiring below-the-knee amputation. Tissue sectiens of tac amputated lower extremity showed intimal 
hyperplasia of smaller arteries in the subcutznesus tissue, one of which showed a recent occlusion. 
The larger arteries and veins showed mild to moderate timal hyperplasia, sometimes myxomatous in 
character. One artery was almost completely ccdudec by layered fibrous connective tissue in which 
there was focal calcification. 

At present, she has large areas of ulcerated skin in he: semaining foot. Mat telangiectases are present 
on the forehead and cheeks. Blood pressure is normal. Examination of the heart reveals a systolic 
grade II/VI ejection murmur in the tricuspid area anc a‘ the apex. Electrocardiogram shows evidence 
of left ventricular hypertrophy. Severe interstitial pulmonary &brosis is visible in chest X-rays. 
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Oesophageal studies reveal aperistalsis of the lower oesophagus with a hypotonic lower oesophageal 
sphincter. The liver is enlarged 3 cm below the right costal margin. Renal function is compromised 
with 2 g proteinuria per 24 h and a creatinine clearance of 35 ml/min. 


RESULTS 


Clinical studies. Clinical data on the five cases are summarized in Table 1. All had Raynaud’s 
phenomenon, acrosclerosis with finger-pad scarring and face and trunk sclerosis with mat telangiec- 
tasia. Four had persistent and severe digit ulceration, and digital tuft resorption on X-ray. Large leg 
ulcers were predominant clinical features in three patients. Four of the five had cineradiographic 


TABLE I. Clinical and laboratory findings in patients with progressive 
systemic sclerosis who had large and medium vessel thrombosis 


bemmmmmmmgem E 








Case 

Symptom I 2 3 4 5 
Raynaud’s phenomenon + + + + + 
Acrosclerosis + + + + + 
Finger-tip ulceration + + + o + 
Digital tuft resorption + + + ND + 
Face and trunk sclerosis + + + + + 
Telangiectases + + + + + 
Leg ulceration + + o o + 
Oesophageal hypoperistalsis o + + + + 
Abnormal pulmonary function ND + o + + 
Abnormal renal function o o o + + 
Hypertension o o o + o 


bemmmgemgemgmmE 


+ = present; o = absent; ND = not determined. 


and/or manometric evidence of oesophageal hypoperistalsis. Pulmonary function tests in three of four 
patients showed decreased diffusion capacity. One patient (case 5) had abnormal renal function and 
another (case 4) mild proteinuria without progressive renal disease. In the remainder, no evidence of 
renal disease was present. Except for the development of large vessel thrombosis, these patients did 
not appear to be clinically different from other individuals with scleroderma. 


Histological studies. All five cases demonstrated the vascular alterations described in patients with 
scleroderma (D’Angelo et al., 1969). Myxomatous, or sometimes more hyalinized, intimal prolifera- 
tion was noted in arteries of various sizes. This proliferation was usually circumferential but was also 
focal. In some vessels the entire lumen was occluded. Veins were affected similarly but usually less 
severely. Occasional focal calcium deposits were present, with blood vessels in upper and lower 
extremities and a variety of visceral organs being involved. In one instance, intimal changes in pul- 
monary vessels were associated with severe pulmonary fibrosis. The myxomatous type of arterial 
change that has been associated with kidney involvement was absent, as might be expected, in the 
kidneys of the two patients (cases 2 and 4) who lacked evidence of renal insufficiency. Renal tissue was 
not available from the other patients including case 5, who had clinical evidence of renal function 


688 Ni. Furey a al. 


impairment. Clearly, the organ dis:vibution of these arteria changes varies from one case to another 
and determines the major clinical manifestations. 

In addition to these vascular changes characteristic ef scleroderma, fresh or recanalized thrombi 
were observed superimposed upon areas of intimal thickenirg in vessels adjacent to areas of gangrene. 
These thrombotic changes were theught to be the cause of he ischaemic event rather than its conse- 
quence. It seems unlikely that any single thrembosis was the res alt of contiguous chronic inflamma- 
tion since arterial tissue was examined from sizes rerne from tssue necrosis or inflammation. 





Blood coagulation studies. Fibrinogen level, prothrombia tame, partial thromboplastin times and 
euglobulin lysis time were within norma! limets in the tree patients studied. 


Tissue fibrinolytic studies. The fibrin slide technique was used to study vessels obtained at surgery 
from three patients (cases 1, 2 and 3) anc at autopsy rem one patient (case 2). 

In apparently unaffected vessels of kidney, spleen and dung without intimal proliferation or narrow- 
ing (case 2), clear zones of lysis were seen easily at the ermjotela: cell layer, indicating normal fibrino- 
lytic activity (Fig. 1). Many smaller vessels and capillaris in these sections also showed similar 
activity. 

Examination of diseased vessels with intimal proliferation anc fibrosis but without evidence of old 
or fresh thrombi in their lumens wen cd variable "eo activiry. Mest of the small arteries in the 
dermis, subcutaneous tissue and muscle in sections ‘mm cases I, 2 and 3 had active fibrinolysis. 
Normal fibrinolytic activity also was observed in arterioles and small arteries in the spleen and 





FIGURE 1. Normal vessel (case 2) shown oy the fibrin side technique after 30 min incubation. 
Shows clear zones of lysis along the cp Joch al laye here fibrin has been digested. Similar 
activity is seen in many small capillaries in the adjacera tsue. Harris alum haematoxylin stain. 








FIGURE 2. Mesenteric artery (case 2) showing a small mural thrombus adherent to the thickened 
intima. No evidence of lysis is present at the site of thrombus attachment, although lytic zones are 
present in areas of intimal proliferation away from the thrombus as well as in small capillaries in the 
surrounding tissue, seen after 45 min incubation with the fibrin slide technique. Harris alum 
haematoxylin stain. 





FIGURE 3. Digital artery (case 3) has no evidence of lytic activity at the site of a recent thrombus 
which fills the slit-like lumen. Lytic activity is present in capillaries in surrounding tissue, seen 
after 45 min incubation with the fibrin slide technique. Harris alum haematoxylin stain. 
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mesentery with intimal proliferason and fibrosis bu: without thrombi. However, several smaller 
arteries from subcutaneous tissue m case 3 failed to-show activiry at the intimal border. 

In contrast, those vessels with thrombosis superimposed upon intimal proliferation showed com- 
plete absence of fibrinolytic activity. This is illustrated in a section of mesenteric artery of case 2 
where a small mural thrombus is adherent to the merkedly thickened intima (Fig. 2). Lysis is absent 
at the site of the thrombus, although lytic zones are prevent in areas of intimal proliferation away from 
the thrombus. In a small artery from the amputated digit in case 3 there is intimal thickening, the 
endothelium is not recognizable and a recent thromtus fills the slit-like lumen. No lysis is seen in the 
lumen of this vessel (Fig. 3). 


COMMENT 


In patients with progressive scleroderma, abnorrealities in the microcirculation have been well 
documented. Telangiectatic macular skin lesions and railfold capillary changes are frequently noted 
(Kogoj, 1967; Maricq & Le Roy, 1973). Norton ez aL (1968) reported an overall reduction in the 
number of capillaries in skeletal muscle with many of the remaining capillaries showing thickening 
and reduplication of the basement membrane and degeneration of the endothelium. Schumacher 
(1972) found obliteration of vessels in synovial tissae and in remaining vessels and noted multiple 
layering of the basement membrane and heavy infiltration of vessel walls with fibrin. LeRoy, Downey 
& Cannon (1971) demonstrated that skin capillary blood flow is reduced during a cooling stimulus 
but returns toward normal with warming. However, :ven on warming, the skin temperature remained 
lower than in normal subjects, indicating permaner constrictien of some vessels. 

Arterial changes too, are well recognized, particalarly in the smaller vessels. Raynaud’s pheno- 
menon is found in over 90%, of patients. Partie] anatomical occlusion of the digital artery lumen occurs 
in addition to the reversible vesse! contraction induced by exposure to cold (Lewis, 1938; Dabich 
et al., 1972). Arterial involvement of lungs and kidreys as wel! as other tissues has been repeatedly 
documented. The characteristic vascular lesion is prcliferation of a loose myxomatous connective 
tissue within the lumen of the vessel. Concentric fibresis may follew with narrowing and even oblitera- 
tion of the lumen. Similar changes may be observed ir veins. 

Thrombosis of major arteries is a much less commonly recognized complication of scleroderma. 
As early as 1924, Matsui (1924) in a clinical ard patholcgical description of six patients described two 
whose digital arteries showed intimal thickening with organizing clots. Lewis (1938) observed organiz- 
ing thrombi in the lumen of digital arteries of two patents with scleroderma as well as several with 
severe Raynaud’s phenomenon. Lushbaugh, Rubin & Rothman (1948) reported the first fatal com- 
plication of vascular disease of the colon im a patient with scleroderma. They postulated that the 
intestinal mucosa was devitalized by the obliterative process in the small arterioles resulting in trophic 
ulceration and necrosis with widespread thrombosis and peritonitis. 

There have been additional case reports of infarction and gangrene of extremities and viscera 
(McMahon, 1972; Toth & Alpert, 1971; Barnett & Coventry, 1069; T ay & Khoo, 1970; Edwards & 
Lennard-Jones, 1960) but definite thrombotic occhusion was not implicated. In some cases, the 
gangrenous tissue may not have been extensively exemened for evidence of thrombosis. However, in 
the case reported by McMahon (1272), extensive disscetion of the infarcted intestinal tract and liver 
was done and no thrombus was found. It was postulated that vasospasm was the cause of the massive 
necrosis and that the diffuse underlying sclerosis and intimal thickening of small vessels was the 
precipitating factor initiating the vasospasm. 

The thrombotic events that have been described, both in the literature and in our study, appear to 
be directly related to the underlying arterial and vencus diseas2 of scleroderma rather than to the 
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coexistence of an unrelated process such as atherosclerosis. Atherosclerosis of this severity does not 
usually affect this younger and predominantly female population who developed thrombosis. Only 
mild atheromatous changes were seen in cases 2 and 4. Nevertheless, one cannot entirely exclude the 
related possibility that atherosclerotic disease might occur prematurely and superimpose itself as 
a thrombotic disease upon the already damaged vasculature of scleroderma. Medsger & Masi (1971) 
have shown that older scleroderma patients have a greater risk of cardiovascular disease, suggesting 
the possibility that concomitant atherosclerotic disease may be favoured in this disorder. 

A generalized disorder of the clotting mechanism was not documented in our group. The standard 
parameters of clotting and fibrinolysis were normal in these patients and in several other scleroderma 
patients without thrombosis who were tested. In contrast, a diminished or absent fibrinolytic activity 
was shown in the endothelium of some arteries that had undergone intimal connective tissue pro- 
liferation. Since an active fibrinolytic system is required for the removal of the normal amounts of 
fibrin deposited on endothelium to repair small defects (Astrup, 1969), compromise of this mechan- 
ism may result in unchecked thrombus formation within the vessel lumen in a manner similar to that 
which has been described in thrombotic thrombocytopenic purpura (Kwaan er al., 1968). Limitation 
of fibrinolytic activity may be further compromised by inhibitors of fibrinolysis present within plate- 
lets that are regularly aggregated within arterial thrombi (Kwaan & Suwanwela, 1971). 

Although such a sequence of events might account for the thrombotic events observed in our 
patients, it cannot be accepted without several reservations. The tissue fibrinolytic test system is 
qualitative and does not provide an exact measurement of the degree of fibrinolysis. Nor does it show 
the rate of synthesis of activator material but only indicates the presence of activator material that is 
preformed within the tissue specimen and available at the time of testing. Also, our observations were 
confined to limited amounts of tissue and may not reflect the total pathology of the lesion. Finally, the 
conclusion that the fibrinolytic defect precedes rather than follows thrombosis is based on the ob- 
servation that fibrinolysis was impaired in some non-thrombosed vessels with proliferative intima. 

The pathogenesis of scleroderma has been the subject of speculation, study and controversy for 
many years. Dinkler (1891) postulated that the alterations in connective tissue reflect underlying 
vascular disease. This view, suppressed for many years, was revived by Ingram (1958) and more 
recently by Norton & Nardo (1970). Summarizing a large body of evidence, they proposed that 
scleroderma ‘be classified as a vascular disease, and the primary site of injury is at the microvascular 
level’. 

An opposing view emphasizes changes in connective tissue. Unna (1896) first proposed the view 
that capillary obliteration in the skin is the result of fibrosis of connective tissue. Many authors have 
endorsed this view. Abnormal connective tissue has been observed in the dermis by electron micro- 
scopy (Fleischmajer, Damiano & Nedwich, 1971). Increased collagen biosynthesis, as measured by 
protocollagen proline hydroxylase activity, was reported by Uitto, Hannuksela & Rasmussen (1970). 
LeRoy (1972) found increased synthesis of soluble collagen and glycoprotein fractions by scleroderma 
fibroblasts in cell culture, while chondromucoprotein levels were decreased. Sclerosis of connective 
tissue would seem to be a result of an abnormal function of fibroblasts. 

The observation of endovascular proliferation and sclerosis, independent of encroachment by sur- 
rounding fibrous tissue and the possible decrease in fibrinolytic activity in arterial endothelium, sug- 
gests that alterations of endothelium generally, and not only in capillaries, play a role in scleroderma. 
One may view the fibroblast and the endothelial cell as first cousins within the connective tissue 
family, with many similarities in morphology and function, obvious differences in both spheres not- 
withstanding. Both cells produce collagen and mucosubstances. A similar derangement in the func- 
tion of these two cells leading to the abnormal secretion of normally produced substances could 
explain both connective tissue and arterial manifestations of scleroderma. 
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SUMMARY 


A family presented with a papular vesiculo-bullous eruption of the skin, found to be caused by the 
snake mite, Ophionyssus natricis (Gervais, 1844). A pet python was the primary host. Treatment of 
the animal and its environment led to clearance of the human skin lesions. 


Mrs A.J., aged 37 years, and her three children, aged 3, 7 and 9 years, complained of an itchy 
papular eruption of 5 months’ duration. The onset of the symptoms had commenced with the family 
adopting a 2 metre long pet python. The mother presented with a papular rash on the forearms 
(Fig. 1) but the children, whose pet it was, frequently carried the snake around their necks and bodies 
and even took it to bed with them, and they presented with much more widespread lesions, many of 
which revealed black central dots due to skin puncture and bleeding ; some of the lesions were vesicular 
or indeed bullous. A biopsy from one of these revealed a large subcorneal bulla with an exudate of 
polymorphonuclear leukocytes; the basal layer revealed some vesiculation and there was severe sub- 
epidermal oedema. 

The family had noticed ‘small insects’ fixed on their skin and which they had attempted to remove 
by needles; they had also observed large numbers of these ‘same insects’ on the snake, particularly 
around its head, and in the chair which it usually occupied. One of these mites was identified as the 
Dermanyssid snake mite, Ophionyssus natricis (Gervais, 1844). 

The snake and its cage and chair were liberally dusted with Pyrethrum powder. There were no 
further complaints from the family. 


Notes on Ophionyssus natricis (Gervais, 1844) Fig. 2 

This species is a purely blood-sucking parasite of captive snakes, and occasionally lizards, and is of 
world-wide distribution. The weight of an adult female may increase 15 times during a single blood 
meal and a heavy infestation of several hundred mites may therefore lead to severe anaemia, listlessness, 
refusal to eat, and death of the host snake. Ophionyssus natricis is also known to transmit Proteus 
hydrophilus, an organism capable of producing a fatal haemorrhagic septicaemia in snakes. 

Unfed females are about 600 um in length and yellowish brown, and fully engorged may be 1300 
um in length and dark red or black. Ophionyssus natricis is described more fully by Baker er al. (1956). 
The life cycle consists of five developmental stages: egg, larva, protonymph, deutonymph and adult. 
The complete cycle from egg to ovipositing adults probably takes 13-19 days, and the mite may live as 
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long as 40 days. An adult female feeds 2 to 3 times, and after every blood meal she leaves the host and 
deposits a batch of eggs in crevices or rough shady places. One female may deposit up to 80 eggs and a 
blood meal is necessary for each nymphal stage of development. 

Pet animal infestations are a common cause of human skin eruptions (Hewitt, Walton & Water- 
house, 1971). Snakes are uncommon pets but their popularity is increasing. Although not previously 
reported in the dermatological literature, Ophionyssus natricis should be considered when patients 
with unusual pets present at clinics. 
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Keratoacanthoma in the white Caucasian is common enough and all varieties are recognized. It is 
however extremely rare in the Negro races, and has for instance been diagnosed histologically only 
4 times in 2 years at the South African Institute for Medical Research at Johannesburg out of a 
total of 1103 benign tumours seen during that period, and even these four cases were open to doubt 
as clinical information was not available (Rippey & Schmaman, 1972). The following patient therefore 
warrants reporting. 





CASE REPORT 


A 68-year-old black South African woman presented at the Dermatology Out Patient Department with 
a 3 weeks’ history of a painless, rapidly growing tumour on the chin. She was otherwise quite well. 
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Examination revealed a tumour approximatz!y 3 cm in diameter with raised borders and a central 
crateriform ulcer very suggestive of keratoacanthoma (Fig. r. Punch biopsy revealed squamous 
hyperplasia but the pathologist could no: distinguish between a well-differentiated squamous carcinoma 
and keratoacanthoma. Two weeks later, resection of the tumour was performed and the specimen 
submitted for histology. Comparison with the clinical photograph showed the lesion to have shrunk 
in size considerably and on histelogical examinatiea of serial sections no evidence of neoplastic 
Squamous epithelium could be found, although smail islands of squamous epithelium in the process of 
being resorbed were seen. 

Marshall (1964) stated that he was not aware of any case of keratoacanthoma in a Negro patient 
in which the history, clinical findings and pathologicz! change all went to confirm the diagnosis. Our 
patient meets all these requirements and must be considered one of the very rare instances of kerato- 
acanthoma in a black patient. 
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SUMMARY 


In this paper we present the first record of familial incidence in angioma serpiginosum observed in 
two families, The clinical and histological features are described. 


Angioma serpiginosum is an uncommon dermatosis, described by Hutchinson in 1889 and named by 
Crocker in 1894. The condition, commoner in females, starts before puberty as pin-sized capillary 
puncta affecting any part of the body except the mucous membranes, palms and soles. Progression is 
by the development of satellite punctate lesions; regression is rare; there is no background erythema 
and no pigmentation. 

The rarity of the condition and the lack of diagnostic criteria has in the past led to its inclusion 
amongst the pigmentary purpuric dermatoses; however the two conditions were clearly separated by 
Barker and Sachs in 1965. 

Four cases of a vascular naevus diagnosed as angioma serpiginosum with a familial incidence are 
described. 


CASE REPORTS 


Case 1 

M.R., an 11-year-old schoolgirl (III.8 in the pedigree of family 1), presented aged 4 with 1 year’s 
history of a rash on both legs. After 7 years’ observation the rash has spread from both calves up to 
the thighs and down to the ankles. It has caused no symptoms. 

There is no significant past medical history. Both parents are Spanish. There is a family history 
of a similar rash on the paternal side; the father, aunts, uncles and cousins are affected as shown in the 
pedigree of family 1 (Fig. 1). 

On examination there is a diffuse punctate serpiginous eruption, flat, and red-purple in colour, 
extending from both thighs to the ankles (Fig. 2). It is most marked on the left calf. There was some 
blanching to diascopy but no clinical pigmentation. 


Case 2 
E.M., the 36-year-old aunt of case 1 (II.2 in the pedigree of family 1), first developed a rash on both 
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legs at the age of 4. It has always been extensive and a constant cosmetic embarrassment. At the age 
of 12, areas of skin affected by the rash were removed in Spain in an attempt to prevent the rash 
from spreading. There is no other sgnificant medica! history. 

Examination reveals an eruption similar to case 1. Typical punctate lesions are most marked around 
the ankles. They blanch partially or pressure There are more diffuse fainter punctate lesions from 
the calves up to the thighs. 





FIGURE 2. Case 1. The rypical distribution oi the rash en the calves and thighs. 
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FIGURE 3. Pedigree of family 2. 


Case 3 
M.M, the 8-year-old daughter of case 2 and first cousin of case 1 (II.2 in the pedigree of family 1), 
developed a red pin-point rash over both calves over the course of a year. There is no other significant 
medical history. 

Examination reveals the same red-purple punctate lesions on both calves slightly asymmetrical, 
being more marked on the left. It blanches partially to pressure. 


Case 4 
N.D., a 12-year-old school girl (II.4 in the pedigree of family 2), developed a rash on the right calf 
at the age of 18 months. It remained static until she was 6 when, her mother reports, it began to 
enlarge by the appearance of red dots at the periphery. At the age of 6 the patient suffered recurrent 
epistaxes necessitating cautery of the nasal septum. The patient’s 14-year-old sister has had a similar 
rash on the right thigh since the age of 11. 

Examination reveals a red-purple serpiginous eruption extending from the inner aspect of both 
thighs down to the ankles of both legs. A bilateral equinus deformity of both feet is present. 





FIGURE 4. Close-up of the rash showing groups of individual punctate lesions. 
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Summary of clinical features 

The typical lesions well shown in Fig. 4 are diffuse, punctate and blanch partially on diascopy. 
The arrangement of the red spots at the periphery hes the appearance of streaks where new lesions 
develop unevenly. This gives the sersiginous appearance. There is no background erythema and 
no clinical pigmentation. The majerity of the lesions ave flat; only the occasional one is palpable. 


Histology 
3 mm punch biopsies of typical lesions were taken from cases 1, 2 and 4. They were fixed in formalin , 
dehydrated, embedded in paraffin, sectioned and stawned with haematoxylin and eosin. 





FIGURE 5. Histology of a typical lesion. Stained with haematoxylin ane eosin. There is a single 
telangiectatic vessel lined by a single layer cf endothetinm (Magnification x 300). 


Histologically the appearances are of telangiectatic blood vessels in the superficial papillary dermis. 
Each vessel is thin walled with no endothelial proliferation. They occur singly. Each vessel probably 
represents a single punctum observed clinically (Fig. < 


DISCUSSION 


The eruption in these four patients is typical cf angioma serpiginosum. well described in the papers 
of Barker & Sachs (1965) and Frain-Bell (1957). 

All our reported cases are females, Only two males, M.ı and I.4 in the pedigree of family 1 are 
reported by relatives to have the condition. oc". of Frain-Bell’s cases ( 1957) occurred in females. 
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Although all parts of the body with the exception of mucous membranes have been reported to be 
affected, the condition has a predilection for the lower limbs. In all our patients the lesions are confined 
to the legs. In half of Frain-Bell’s series of thirty only the legs were affected. Barker and Sach’s 
case had the rarely described involvement of the soles of the feet. 

The age of onset varies widely. Barker and Sach’s case began at the age of 27. However all Frain- 
Bell’s cases developed before the age of 14 and in his review of the British literature all nineteen 
cases started before the age of 22. Our four cases all began before the age of 10. 

Slow progression is the usual course. Regression is unusual. However a cousin of cases 1 and 3, 
namely III.2 in the pedigree of family 1, cleared spontaneously at 12 years of age. 

Histologically there is only the occasional telangiectatic blood vessel with no evidence of vasculitis 
or extravasation. 

The purpuric pigmentary dermatoses are commonly maximal in dependent areas. There may 
initially be a punctate purpuric appearance but extravasation and later pigmentation occur. Majocchi’s 
disease is dominated by inflammatory cells around dilated superficial blood vessels; Schamberg’s 
disease is characterized by macular hyperpigmentation; while Gougerot and Blum’s disease shows 
lichenoid changes clinically. 

A number of familial angiomatous disorders are recognized. The ‘port wine stain’ (naevus flammeus) 
shows a familial incidence and dominant inheritance is suggested (Rook, 1972). The ‘strawberry 
naevus’ (cavernous naevus) is often described in several members of one family, 60-70%% being female. 

Cutaneous haemangiomata in association with systemic angiomata are more commonly recognized 
to have a genetic basis. The blue-rubber-bleb naevus syndrome has been suggested from two pedigrees 
to be an autosomal dominant with increased male penetrance (Berleyne & Berleyne, 1960; Talbot & 
Wyatt 1970; Walshe, Evans & Warin, 1966). The von Hippel-Lindau and Osler-Weber-Rendu 
syndromes are generally thought to be autosomal dominant conditions. 

Familial incidence has also been described in macrocephaly and pseudopapilloedema in association 
with multiple cutaneous haemangiomata (Riley & Smith, 1960), and in Maffucci’s syndrome (Bean, 
1958). 

Angioma serpiginosum should therefore be regarded as an uncommon capillary naevus syndrome 
which usually occurs sporadically but may occur with a familial incidence. No systemic manifestations 
have been demonstrated. The incidence in the first family we describe is consistent with autosomal 
dominant inheritance with variable penetrance. Penetrance is higher in females. Family 2 would also 
be consistent with this explanation although recessive inheritance cannot be excluded. A dominant 
gene might also explain the sporadic cases described in the literature, many of which could have 
occurred in new mutations. 
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SUMMARY 


Two cases of hypertrichosis due to diazoxide are described. The mechanism is unknown but may be 
due either to increased cutaneous perfusion or to increased levels of cyclic AMP. 


Diazoxide (Endemine) is a hypotensive benzothiadiazine which causes hyperglycaemia, due in part 
to an inhibition of insulin secretion. For this reason it is recommended for the treatment of idiopathic 
hypoglycaemia of infancy (Drash et al., 1968). It is rarely indicated in the conventional treatment of 
hypertension, but it is occasionally given for hypertensive nephropathy and malignant hypertension 
(Pohl & Thurston, 1971; Mroczek er al., 1971). Hypertrichosis is a distressing side-effect of this 
treatment which does not seem to have been reported in the dermatological literature, and two cases 
are described here. 


Case 1 
P.C., now a 9-year-old boy, developed convulsions at the age of 3 months due to hypoglycaemia. At 
the age of 6 months treatment with diazoxide was started and this has been continued in a dose of 
about 250 mg twice daily until the present time. His mental and physical development have been 
slow; in 1973 his LO. was 62. In the first 5 years of treatment with diazoxide he had only two hypo- 
glycaemic convulsions, but recently these have become more frequent, and he now has four or five 
such episodes each year. Investigations have shown inappropriate insulin secretion and a partial 
pancreatectomy was performed in March 1974, since when he has also been treated with chloro- 
thiazide 250 mg at night and with potassium supplements. His general health is otherwise good. 
His parents noticed the widespread development of blonde downy hair within a few months of 
starting treatment with diazoxide. This was most noticeable on the extensor aspects of his arms, 
chest and forehead and it became progressively more severe as time went by (Figs 1 and 2). The 
longest abnormal hair is now to be found on the arms where it is about 3 cm long, and shows inter- 
mittent medullation and some pigmentation. It is, therefore, more like terminal hair than vellus hair. 
The hair from the back, by contrast, has the characteristics of vellus hair, being fine and non-medul- 
lated, with very little pigment. Scanning electron microscopy of the hair from both these sites showed 
the surface microanatomy of the shafts to be normal. 
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FIGURE 2. Case 1, aged 9 years, showing the rro“use gocyth of blende heir of the intermediate type 
on the arms, with sparing of the anterior trunk 
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Case 2 

E.C., now an 80-year-old woman, developed severe hypertension in 1956 and was treated in the 
following years with a variety of hypotensive drugs including methyldopa, debrisoquine, propranolol 
and clonidine. These drugs produced various side-effects and in August 1972, diazoxide (50 mg 
four times daily increasing to 100 mg four times daily) was substituted with good effect. By November 
1972, she was noted to have hyperglycaemia with glycosuria, facial hypertrichosis, dryness of the 
skin with eczematous changes on the arms, and brown pigmentation of the face and hands. The 
hypertrichosis, which consisted of fine black hairs, involved the whole face but was particularly 
prominent over the upper lip, malar area and around the eyebrows (Fig. 3). The patient found the 
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FIGURE 3. Case 2, aged 77 years, showing the hypertrichosis of the face, with widespread growth of 
pigmented hairs. 


hypertrichosis so embarrassing that she refused to take diazoxide and her treatment was changed to 
propranolol and bethanidine. The hypertrichosis continued to increase in severity for about a year 
after discontinuing diazoxide, but it then gradually regressed, and almost completely disappeared 
during the next 12 months. 


DISCUSSION 


Hypertrichosis appears to be a frequent side-effect in children treated with diazoxide for long periods. 
Baker ez al. (1967) reported that it occurred in all eight of their patients with idiopathic hypoglycaemia 
of infancy who were treated with diazoxide for between 4 and 18 months. The hair growth was noted 
as early as 6 weeks after the start of treatment and it affected predominantly the forehead, sideburns, 
nape of neck, eyebrows and dorsal aspect of trunk and limbs. They described this as vellus hair but 
the photograph in their report shows clearly that their patient had long blonde hair of the intermediate 
type rather than the vellus hair seen in normal children. The development of secondary sexual hair 
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was not seen in any of the cases, and they Sac normal urinary excretion of 17 keto- and hydroxysteroids. 
A skin biopsy of the affected area in one of their patients showed many hair follicles in anagen, with 
large amounts of glycogen and a rich vascular network. Two similar cases in children have been 
briefly reported by Mereau, Kasse? E Gcodman (1355), and feur infants born to women treated 
with diazoxide for hypertension during the last trimester of pregnancy developed alopecia (Milner & 
Chonksey, 1972). This manifested itself at the age of" wzek as abnormal scalp hair which became thin 
in patches over the skull vault. The alopecia persisted until the irtants were last seen (up to the age of 
1 year). One of the four affected infants also had bypesrichesis lanuginosa which persisted after birth. 

Hypertrichosis due to diazoxide appears to be much rarer in adults than in children. We have 
found no previous case in the literature and it prebaby occurs in less than 1° of adults treated with 
diazoxide (Schering Corp., 1966). Reversibility of diazæx:de-induzed hypertrichosis has not previously 
been reported, but this may be beeause the creg cxamt usually be discontinued in children with 
hypoglycaemia. 

The mechanism of the hypertrickosis is unknown. The other side-effects of diazoxide, which are 
numerous but relatively infrequent, appear to offer ae clue. They include transient neutropenia, 
depression of immunoglobulin levels, an increased seram uric acid level, ketosis, fluid retention and 
advancement of bone age with epiphyseal maturation. Diazexide, in common with many other hypo- 
tensive drugs, can alter regional blo#d flow (Rubin ey =., 1962) ead this may increase cutaneous per- 
fusion. Hyperaemia of skin may increase hair growzh, since hypertrichosis occasionally occurs in 
inflamed skin and over the site of arterio-venous anetrysms (Ressmana & Butterworth, 1952; Allen, 
19543 Rook, 1972a). This seems an unlikely explanatien „however, since other hypotensive drugs with 
a similar action do not produce hyvertrichosis. A dicet pharmacological effect on the hair follicle 
is another possibility. Diazoxide is an inhibitor of the enzyme phosphodiesterase (Moore, 1968) 
which breaks down cyclic AMP, and the resulting increase in intracellular cyclic AMP levels might 
stimulate hair growth. 

Other drugs known to cause hypertrichosis withoet virilizatien include hexachlorobenzene (Cam 
& Nigogosyan, 1963), phenytoin (Bray, 1959; Livingsrene, Peterson & Boks, 1955), glucocorticoids 
(Rook, 1972b) and psoralens (Elliott, 1959; Singh-& 1.a',.1967). The mechanism by which these drugs 
produce hypertrichosis is also unknown. Hexachlorebenzene is a hepatic toxin which produces 
porphyria cutanea tarda, but children with diazoxide--mcuced hypertrichosis have normal phorphyrin 
excretion (Mereau er al., 1966, Bake» et al., 1967). Streptomycin therapy has also been said to produce 
hypertrichosis (Fono, 1950; Buffoni, 1931), but Holz! 1951) has pointed out that hypertrichosis is 
seen in children with tuberculosis who have never receiwed streptomycin. 
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SUMMARY 


The case history is presented of a woman with acquired lesions in the axillary, submammary, inter- 
mammary, inguinal, genitocrural and perianal skin folds, These lesions were confluent pigmented 
macules, giving rise to extensive (en nappe) reticulate patches. Histology revealed changes typical of 
seborrhoeic wart. 

The name patchy (en nappe) seborrhoeic wart is suggested for this condition. 


At the Royal Society of Medicine in February 1971, Smith, Dowling & Wilson Jones (1971) presented 
a case under the heading of ‘Acquired axillary and inguinal pigmentation: an epidermal naevoid 
abnormality not to be confused with acanthosis nigricans’. They referred to two similar cases reported 
in the literature (Behdjet, 1932; Dowling & Freudenthal, 1938) as acanthosis nigricans unassociated 
with malignancy. 

Jacyk & Miklaszewska (1973), reporting a case of progressive macular pigmentation of the axillae and 
the groins, thought that the descriptive term ‘acquired (or tardive) axillary pigmentation’ as proposed 
by Smith er al. seemed the most suitable. 

The present paper deals with what would appear to be the fifth case reported in the literature. 


CASE HISTORY 


A woman, aged 69 years, consulted us for a varicose leg ulcer. She also stated that, some 11 years 
before, small brown spots began to appear along the submammary folds and that they had slowly 
spread. A few years later similar lesions appeared in the axillae, groins and genitocrural folds. 
Examination revealed reticulate areas of pigmentation in the submammary, intermammary, 
axillary, inguinal, genitocrural and perianal skin folds (Figs 1 and 2). All the lesions were similar, 
consisting of brown macules from 1 to 4 mm in diameter coalescing to give rise to reticulate patches. 
Similar but isolated lesions were found on the back of her neck. There was no desquamation and no 
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FIGURE I. Setorrhoeie wart patch: left axilla. 


subjective symptoms. Molluscum pendulum lesions, which the patient stated had been present since 
youth, were noted in both axillae. 

Except for the varicose ulcer the sest of the desmatclegical examination as well as the laboratory 
findings were non-contributory. 





FIGURE 2. Seborrhoeic wart patch: sub- pd intermammary areas. 





FIGURE 3. Slight epidermal hyperkeratosis. Melanin pigmentation is observed at the base of the 
rete ridges (H & E stain, x 100). 





FIGURE 4. In the upper dermis are epithelial proliferations with trichoepithelioma-like character 
istics, originating in the external epithelial sheath of the hair follicle (H & E stain, x 100). 
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Histopathology 

Biopsy specimens were obtained from five sizes ‘two ‘rom the axillae, one from the intermammary 
area, one from the submammary area, and one from the groin). They all revealed similar changes. The 
epidermis showed moderate hyperkeratosis aad acanthcsis. Hyperkeratosis was also observed in the 
hair follicles and in some sections it simulatec herny inc usion cysts. Ne abnormalities were apparent 
in the stratum granulosum. The prickle cell layer showed thinned and elongated interpapillary pro- 
jections accompanied by increased p:gmentatien ia the besal layer cells. A few perivascular histiocytes, 
lymphocytes and melanin-centaining macrophages were presert in the papillary and the reticular 
layers of the upper corium. No abnormality wes evidentin the hypodermis or in the sweat coils. The 
axillary biopsy showed epithelial willi with wichoepittelioma-lke characteristics, arising from the 
outer epithelial sheath of the hair follicle. The histopathologis:’s report was: adenoid seborrhoeic 
wart (Figs 3 and 4). 





COMMENT 


Smith eż al. commented that in their patiert, except “or the follicular involvement, the histology 
‘closely resembled that of a flat adenoidal sebarrhoeic warr. 

It seems to us that the time has come to fine a specific name for this condition, which is evidently 
different from what is classically known as acanthosis aigricans and with which it may have been 
confused in the past. We feel that this name should give an idea of the clinical as well as of the histo- 
logical characteristics, for instance: patchy (‘ez nappe} seborrhoeic wart. This avoids all reference to 
acanthosis nigricans with its different histology. and emphazises the verrucous appearance of the 
lesion. 
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Twenty adult patients with clinical, histological and radiographic evidence of sarcoidosis were investi- 
gated for the presence of cell-mediated and humoral immunity to wart antigen. Four had a past 
history of warts but none had clinical evidence of the infection at the time of the investigation. Cell- 
mediated immunity, as measured by the leukocyte migration inhibition test (Morison, 1974), was 
absent in all cases. 90°”, had antibodies to wart antigen as demonstrated by two methods, haemagglu- 
tination inhibition and counter-current immuno-electrophoresis (Morison, 1975). The antibody was 
IgG in all cases. This compares with a 37°%, incidence of wart antibodies in forty-one control subjects. 
The questions raised are: did these patients have poor memories and not remember their past warts ? 
Alternatively, is the increased incidence of antibodies to wart antigen an indication of subclinical in- 
fection with wart virus ? There have been recent reports of an increased incidence and titre of anti- 
bodies to a number of viruses in patients with sarcoidosis (Wahren et al., 1971; Byrne et al., 1973). 
These viruses include herpes simplex, cytomegalovirus, Epstein-Barr, rubella and parainfluenza. It is 
known that in sarcoidosis, probably to compensate for defective cell-mediated immunity, patients 
may have an over-reactive humoral immune system and they respond with excessive antibody produc- 
tion to immunization (Sands er al., 1955). It is therefore possible that subclinical viral infections are 
common and that the small antigenic stimulus is sufficient to trigger off a sustained antibody response. 

The patients’ sera were also examined and found negative for: Australia antigen even on radio- 
immunoassay; antinuclear factor; antibodies to gastric parietal cells, mitochondria, smooth muscle 
and biliary canaliculi using a standard indirect immunofluorescent technique. These results agree with 
the findings of other workers (Sharma et al., 1970; Tolk et al., 1972). 
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A 37-year-old man used a proprietary hair care and heir tonic, which ke applied quite vigorously to 
the scalp for 2 years. The lotions were poured into tae palms and then rubbed into the scalp. 

One of the preparations contained: trichlorehydroxy dipheny! ether 92%, phenol 0-2°/, o-cresol 
0-15", thymol os", and the other os", N-pantoyEtkoxypropyvlamine. 

About 3 weeks before he was seen he noted that tke skin of the centre of his palms was becoming 
light yellow. This spread and the colour deepened. The whole of the palms, the sides of the fingers and 
the finger webs became dark brown. The skin of the teaxples and hair margins and to some extent the 
scalp showed a similar tint. There was no evidence or symptoms of any associated dermatitis. When 
he stopped using the applications the pigmentetion of ike palms and temples disappeared in 2 weeks 
without exfoliation. 

Dr Lawrence Gent of the Biochemistry Department. Guy’s Hospital, states ‘The various phenols, 
quinoline, and the diphenyls are all capable of being ghotoactivated, and of being condensed to form 
polynuclear quinonoid compounds which are cften celoared’. 
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There have been a number of reports from Scandinavia and France incriminating Yersinia enteroco- 
litica (YE) as a cause of erythema nodosum (EN) (Mollaret & Destombes, 1964; Mygind & Thulin, 
1970; Hannuksela, 1971; Leino & Kallionaki, 1974). Hannuksela reported that one in ten cases of EN 
in Finland was caused by YE. 

We are unaware of any such cases having been reported from the U.K., although there have been re- 
ports of EN due to Yersinia pseudotuberculosis (Turner & Wilkinson, 1969; Wilkinson, Turner & 
Mair, 1969). 


CASE REPORT 


Whilst on holiday in Ibiza, a 24-year-old female developed diarrhoea, associated with colicky abdomi- 
nal pain. This acute illness settled on her return to England 2 days later. After a further 16 days, she 
developed red, painful nodules on both shins and presented at the Casualty Department 3 days after 
their onset. 

On examination, she had classical EN affecting the anterior aspects of both lower legs. There was no 
associated pyrexia and clinical examination revealed no other abnormal findings. 

The following investigations were normal or negative: Haemoglobin; A.S.O. titre; urine culture; 
throat swab; stool microscopy; chest X-ray and E.C.G, 

E.S.R. was 60 mm in 1st h (Westergren); white cell count 10,600 per mm", with 81% polymorphs; 
Tuberculin test weakly positive; culture of faeces revealed a mixed growth of normal flora only. YE 
type 3 antibodies were detected in the serum, to a titre of 1:640. Ten days later, the titre had fallen to 
1:160, these results being consistent with active infection. 

On receipt of the initial serology, she was given a 10-day course of tetracycline; the EN cleared 
rapidly. 

With many people now spending brief periods abroad, we feel that YE infection should be con- 
sidered routinely as a cause of both EN and ‘traveller’s diarrhoea’ in the U.K. 
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B-CAROTENE AND THE PHOTODERMATOSES 


Classification of the photodermatoses is unsatisfactory because the aetiology of so many is obscure 
but Ramsay (1975) has suggested four groups: (i) idiopathic; (ii) drug or chemical induced; (iii) due 
to metabolic disease; (iv) sunlight precipitated or aggravated. 

Group (i) includes polymorphic light eruption, solar urticaria, actinic reticuloid and photosensitive 
eczema; group (iii) erythropoietic protoporphyria (EPP). 

EPP was first clearly described by Magnus et al. (1961); it is an inborn error of porphyrin meta- 
bolism characterized by an excess of red cell and perhaps faecal protoporphyrin but with normal 
urinary porphyrin excretion. The cardinal symptom is photosensitivity, often beginning in childhood, 
frequently manifesting as a severe burning sensation after only brief exposure to sunlight. The 
responsible wavelength is around 400 nm. 

It has long been known that carotenoid pigments could protect photosynthetic bacteria from lethal 
photosensitivity (Sistrom, Griffiths & Stanier, 1956) but it was not until 1969 that the carrot pigment, 
f-carotene, was shown to be successful in the treatment of three patients with EPP (Mathews-Roth 
et al., 1970 a, b). 

Reports of its value in the management of EPP and some other photodermatoses have appeared 
regularly since then, and last year a small group of physicians met in London under the chairmanship 
of Dr Ian Sneddon to discuss their results and experiences since f-carotene became available in the 
U.K. in 1971. 

Among the many reports which have appeared (Fitzpatrick et al., 1971; Mathews-Roth et al., 1972; 
Lewis, 1972; Baart de la Faille et al., 1972; Ippen, 1972; Moynahan & Leppard, 1973; Krook & 
Haeger-Aronson, 1974; Mathews-Roth et al., 1974) controlled trials have been conspicuously absent. 
The conventional ‘double-blind’ technique is impossible because of the unavoidable skin staining 
which results from the hypercarotenaemia during treatment with /-carotene. In some individuals 
carotenoderma is quite striking but the majority find it cosmetically acceptable. Replacing some of 
the B-carotene with another synthetic carotenoid pigment, canthaxanthin, modifies the carotenoderma 
in such a way that the appearance is much more like natural sun-tan. Inevitably, both in EPP and in 
other photodermatoses the effectiveness of treatment must rest on subjective assessment, together with 
the physician’s judgment, hopefully reinforced by measurement of relatively objective parameters 
such as the determination of changes in reactivity of the skin to artificial radiation. Nevertheless, 
because of the wide variability in this reactivity not only between subjects but also according to time 
of day, skin temperature, humidity and so on, assessment of effect by such artificial means is of limited 
value. Consequently, results of ‘trials’ with f-carotene must be assessed principally on single case 
reports rather than on formal trial groups. Donaldson (Stoke-on-Trent) has treated five EPP patients 
(4 female, 1 male) with oral doses of /-carotene (Roche) of between 150-200 mg daily, in divided 
doses, over a period of 34 years. Three were improved, one reported no change and one was lost to 
follow-up. Wide fluctuations in RBC porphyrin were noted whether patients were on treatment or 
not. However, two of the three improved patients were shown to have a 10-fold increase in tolerance 
to Xenon Lamp exposure (400-600 nm) while on f-carotene. Serum carotene levels ranged from 
100-520 jig/100 ml; one patient clearly showed a dose-related response. Although Fitzpatrick et al. 
(1971) have suggested that plasma levels of at least 400 jg/100 ml are necessary to achieve any thera- 
peutic effect, Donaldson found improvement in some of his patients to be associated with low serum 
concentrations. 
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Others at the meeting reported similar or better results in EPP, both in children and adults. In 
all, some forty-four patients have been treated with -carotene in the U.K. in the last 3 or 4 years 
and forty-two have reported benefit ranging from szerely ‘improved’ to ‘transformed life’. Two 
patients with congenital porphyrie (Gunther) are alc reported to have benefited but one patient 
with porphyria cutanea tarda has aot responded. 

The situation in other light sensitive dermatoses is sot so clear. Between 40 and 60°% of patients 
with photosensitive eczema, polyraorphic light eruptiens or selar urticaria appear to respond to a 
varying extent. In the last 2 years Holti and his celcagues «Newcastle-upon-Tyne) have treated 
twenty-one patients in the ‘idicpathic’ group and, in contrast to the experience of Kobza, Ramsay ër 
Magnus (1973), have had encouraging results. Only one ef eight and two of nine patients with solar 
urticaria and light provoked eczema respectively, comoletely failed to respond. The others showed 
varying degrees of benefit from the treatment but nose was rendered symptom-free. This, however, 
also applies to patients with erythropoietic proteporpsrria. 

An objective test of therapeutic effectiveness is bad! needed. One of Holti’s patients with severe 
solar urticaria, a bell-ringer, volunteered that his change-ringing sessions left him with intact palms 
while on treatment, whereas previeusly he could not handle the ropes for more than 15 min without 
blistering. Could f-carotene have an epidermal thickermng effect ? 

To try to answer that question, and at the suggestio of Comaish, suction blister times (Comaish 
& McVittie, 1973) were measured in the bel-ringer and fifteen other patients before, during and 
after treatment. Significantly increased times were demonstrated during treatment compared with 
those before and 6 weeks after treatment. In three patients whose blister times did not alter signifi- 
cantly f-carotene had conferred no benefit. On the o-her hand, one patient who claimed a 50% 
improvement on /-carotene had no change ia blister cimes. Fhe suction blister test is not easily 
standardized and results are dependent on other variables such as site, skin temperature, humidity 
and so on. Consequently it is difficult to know how mach relience can be placed on these results; 
more data are obviously needed. 

b-carotene is, of course, a provitamin A; indeed it is the most important of the precursors in the 
animal world with a theoretical potential for conversioa to retinol in gut mucosa in the ratio 1:2. 
However, man is a very inefficient converter and it is decbtful if more than 10% of dietary /-carotene 
is converted to the vitamin in normal circumstances. Pasma retinol levels may rise in only a small 
number of patients during treatment with //-carotene out remain within the normal range. Daily 
intakes of 100 mg /-carotene would normally raise plasma carotene levels to between 600 and 2000 
ug/100 ml in 3 months; plasma retmol levels would average about 250 iu/100 ml (= 75 ug/retinol). 
There is therefore no real risk of mducing hypervitamanosis A in patients during oral /-carotene 
treatment although, because of biological variability in conversion rates, it is probably wise to monitor 
vitamin A levels during treatment (Nieman E Obbink. 1954; Bagdon, Zbinden & Studer, 1960; 
Lewis, 1972). 

Canthaxanthin, mentioned earlier, is a synthetic carstenoid with zo provitamin A activity. On its 
own in oral doses of the same order as /-carotene, it prcduces an unpleasant and unacceptable deep 
salmon-pink skin colour. With added /i-carotene, however, the effect is modified and resembles 
natural tanning. A combination of 10 mg f-carotene and 15 mg canthaxanthin appears to be as 
effective in EPP as 25 mg of pure /i-carotene but cherapeatic trial with the mixture have not been as 
extensive as with the latter alone. 

There are many unanswered ques“ons in the 3-carotene story. Individual case reports from U.S.A., 
U.K. and Europe provide circumstantial evidence that oc, of patients with EPP benefit, so that 
many dermatologists are sufficients convinced of its walue and see no need for more scientific 
assessment by controlled clinical trisi. In EPP no other teatment has so far been found as effective; 
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nevertheless, Ramsay and others feel that a controlled study should at least be attempted, although 
not even a ‘single blind’ trial is possible. 

If f-carotene has an effect in these conditions how is it mediated ? Because it apparently accumu- 
lates in skin is it acting simply as a sunscreen ? In fact, monochromator studies in protected patients 
give no support to that idea; further, there is no evidence that f-carotene even reaches the epidermis 
and indeed topical application is singularly unsuccessful. 

A more elegant hypothesis is based on the fact that f-carotene is, in vitro, an effective singlet excited 
oxygen quencher. There is some evidence that photosensitivity in EPP and indeed in other types of 
porphyria is due to the presence of an excited state of oxygen. There is some experimental in vitro 
work to support this hypothesis (Davies et al., 1975) but the lack of a suitable animal model hampers 
further research in this field. A porphyrin-like photosensitivity occurs in sheep in some areas but 
these animals convert their ingested f-carotene in toro to vitamin A. 

Gardiner (ICI, Pharmaceuticals Division, Macclesfield) has carried out a controlled trial of £- 
carotene in thirteen healthy volunteers rendered photosensitive by contact with an anthraquinone- 
based dye, Disperse Blue 35 (Gardiner, 1974). Photo-contact dermatitis in this situation is to visible 
light (500-650 nm) but in other respects the model parallels the postulated system for porphyria. 
In that trial, however, 175 mg f-carotene daily was ineffective as judged by patch and photopatch 
testing in spite of an average 10-fold increase in plasma carotene levels. However, it was only given 
for 3 weeks and this, together with an insufficient range of exposure to light, may not have been 
sufficient for any demonstrable benefit. The trial was carried out in 1974 in ICI Organics Division. 

Other in vitro studies have purported to demonstrate an inhibitory effect of f-carotene on pro- 
toporphyrin-induced photohaemolysis which cannot be explained as a pure ‘filter effect’ (Swanbeck 
& Wennerstein, 1973) but their results are open to criticism and the work has not so far been repeated. 

Those dermatologists with patients who have shown a response will continue to treat them with 
f-carotene or B-carotene and canthaxanthin combined simply because these compounds afford 
relief and make management of otherwise intractable conditions that much easier. The academics are 
not so happy. As Ramsay pleaded at the meeting ‘ . . . we must be careful about it (using f-caretene), 
otherwise we will be feeding this drug to our patients for many years and, unless we obtain positive 
evidence of benefit now, we are not going to know in 10 years’ time if we have been right or not’. 

I would like to thank Dr Colin Ramsay for helpful suggestions in the preparation of this article 
and Drs Donaldson, Gardiner and Holti for allowing me to report their results. 
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Obituary 
DR W.N.GOLDSMITH 


William Noel Goldsmith was born in Kensington on 26 December 1893 and died at the age of 81 on 
4 April 1975. His parents were Bertha Feist and Ernst Goldschmidt, one of the founders of the London 
Metal Exchange. He had three sisters, and a younger brother. An uncle, Viktor Goldschmidt, was 
Professor of Mineralogy in the University of Heidelberg, and a cousin, Stefan Meyer, was Head of the 
Radium Institute in Vienna. His childhood was happy—both at home, a spacious house decorated in a 
comfortably Edwardian style, and at Rugby where he was a pupil from 1907 to 1912. He studied at 
Pembroke College, Cambridge, until his entry to University College Hospital Medical School in 1915, 
where his only recorded distinction was a prize in anaesthetics. After qualification in 1918 he served for 
two years in the Royal Army Medical Corps. 





Chronologically, his diplomas and degrees were as follows: B.A.Cantab., 1915 (M.A. 1919); M.R.C.S. 
Eng., L.R.C.P.Lond., 1918 (M.R.C.P. 1922, F.R.C.P. 1937); M.B., B.Chir.Cantab., 1921 (M.D. 1927). 
The subject of his Thesis was “The Staphylococci in Acne Vulgaris’. 

His military experience and the advances inspired by the work of Sir Robert Jones awakened in him 
an interest in orthopaedics but he soon turned to dermatology as his life’s work. Precisely why he chose 
this subject is unknown. He became a Clinical Assistant to A.M.H.Gray in the Department of Dermato- 
logy at U.C.H. in 1922 and two years later was awarded the Radcliffe Crocker Travelling Scholarship. 
This enabled him to spend a year abroad, notably in Vienna, under Otto Kren, and for most of the time 
in Breslau under Josef Jadassohn. He joined the Consultant Staff at U.C.H. as Assistant Physician 
to the Department of Dermatology in 1932, succeeding Gray as Physician-in-charge in 1946. He also 
served on the Consultant Staff of St John’s Hospital for Diseases of the Skin from 1928 to 1939 and at 
various times worked in a number of general and special hospitals—the Kensington, Fulham and Chelsea 
General Hospital (his first appointment); the Prince of Wales’, Tottenham; St John’s, Lewisham; the 
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West Herts, Hemel Hempstead; the West Esc Hospital for Nervous Diseases, and after his retirement 
from U CH, the Italian Hospital. Throughcut kis proiessional life he conducted private practice. 

He became a Member of the British Association of Dermatology in 1926 and was made an Honorary 
Member in 1963. He was Assistan: Editor of the Brits Journal of Dermatology under A.C. Roxburgh 
in 1938 following him as Editor from 1939 urctil 1948. He was President of the Association in 1958. He 
was a Fellow of the Royal Society of Medicine, Present of the Dermatological Section in 1949-50 
and our Library representative for many veers, a Member of the St John’s Hospital Dermatological 
Society and its President in 1936-28, and a Member and Vice-Chairman of the Medical and Dental 
Society for the Study of Hypnosis. Many foreign sccietics honoured him: he was a corresponding 
Member of the Dermatological Societies of Frence, Hungary and Sweden and an Honorary Member of 
the Australian, Berlin, Danish and German Dermatologica! Societies, and of the American Dermato- 
logical Association. 

Goldsmith’s first paper was publ:shed in this Jewrnal in 1924. 1: descried a new mycological medium 
to replace Sabouraud’s, whose ingredients were no longer available. In 1925 he published two papers 
in German in the Archiv für Dermazologie und Syphilis. Coen edited by Jadassohn and Pick. These were 
concerned with work carried out in the Bresku Clinic. the first Arbeit a clinical study of circinate and 
verrucous forms of sarcoid and lupus vulgari, the second a laberatory study of the staphylococci of 
acne. (Bibliographers should note that these arst three papers were published under the name Gold- 
schmidt.) During the next 30 years there appezred a succession of papers, about thirty-five in all, mainly 
in this Journal and concerned with « wide variety of tcmcs. notatdy allergy, the reticuloses, irradiation 
and other forms of treatment, including ointr ent bases. 

His major literary activity lay elsewhere. Gray had been asked to write an account of progress in 
dermatology and delegated the task w his junicr colleague. Years of labour culminated in the publication 
of the first edition of Recent Advances in Dermzwwiegy in 1936: it was an account of developments during 
the previous 20 years. The materiz] was marshalled in logical sequence and the reader adjured to 
‘plough bravely through the chapters in proper order (aad then perhaps coing it again)’. Those with the 
fortitude to do so were amply rewarded and tæ work was immediately successful and remains greatly 
admired, A naive reviewer suggested that it was so gecd that publisher and author should consider 
bringing out a new edition every few years (ehtcen were in fact to pass before the appearance of the 
second edition, prepared with the help of F.F.Hellier). Meanwhile, Goldsmith had shouldered the burden 
of editing this journal during the dark and difficuit years of the war and its aftermath. 

His lifelong interest in radiotherapy made him an invaluable member of the Panel on External 
Radiotherapeutic Procedures of the Committee on Radix ogical Hazards to Patients (the ‘Adrian Com- 
mittee’). 

Another time-consuming activity was his p2rticipation in the Joint Committee of the Royal College 
of Physicians on Nomenclature of Disease, and the preparation with R.M.B.Mackenna, of the Section 
on Disease of the Skin, Mucous Membranes, Hair and Nails. The skill, scholarship and devotion which 
he brought to these tasks are legencury. 

In his career, the two main influences appear te have been A.M.H.Gray with his diagnostic flair and 
infectious enthusiasm, and J.Jadassehn, the scientific genius of post-war dermatology. Gray was his 
‘unfailing counsellor, friend and supporter’, to whem he cwed almost everything professionally. Clashes 
of opinion may be inferred from Geldsmith’s commen: shat Gray could ‘show impatience with those 
who held other views, but differences were amically cemposed’. Indeed it is difficult to imagine two 
brilliant men with more dissimilar personalities. Goldsmith shared neither Graes appetite for com- 
mittees nor his pleasure in the exercise of influence. He was wearied by medical politics and the power 
games of teaching hospital factions—but he dic per held himself aloof. Jadassohn he remembered ‘with 
reverence and affection’. He clearir admired his singlemindedmess and commented, with obvious 
approval, that he was ‘shy and the antithesis o7 a showman’. In the Breslau Clinic he met Frei (who 
supervised his work on staphylecocc!i, Jessner—a disciminarian, Biberstein and Freudenthal, the latter 
particularly befriending him (the reles were to be reversed when Freudenthal, fleeing from Nazi 
persecution, came to England and was invited te ICH b= 
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Goldsmith was clinically meticulous. He preferred to examine the patient’s skin before taking a detailed 
history and was insistent upon morphological detail. All the evidence was subjected to close analysis 
before a diagnosis was made, and the choice of treatment received the same care. He was critical and 
analytical rather than highly original: his utterly logical approach precluded the speculative leap in the 
dark, the inspired guess. His literary style was lucid and often surprisingly vivacious. A single example 
is a sentence from a paper on allergy: ‘Now antibodies are elusive elves, and it will not do if in every 
instance, before calling a manifestation allergic, we have to ask ourselyes—do you believe in fairies ?’ 

Some misjudged Goldsmith’s solemn expression; there was indeed about him a lot of the Roman 
gravitas but he was never pompous. Although a man of exceptional erudition, he was basically humble. 
He enjoyed life and found people funnier than they often suspected. He was intensely musical, although 
he confessed to being an indifferent performer. He subscribed to The Gramophone from its first publica- 
tion and had a collection of records which was subjected to the same scrutiny and revision as all other 
aspects of his activities, He followed the fortunes of the English ballet companies from their infancy and 
had the reputation of being an excellent ballroom dancer himself—he confessed that he had found the 
Charleston ‘intoxicating’. He was a patient and skilled photographer but so modest that few saw the 
results of his labours. An entertaining host, he amazed with witty conversation and anecdote those 
accustomed to the long, thoughtful silences of his professional dialogues. Seemingly a confirmed bachelor, 
he married after his retirement. His later years were burdened with multiple and painful illnesses through 
which he was sustained by the devotion of his beloved Irene. To her and Dorothy, his surviving sister, 
we offer our condolences. 

With the passing of this great and gentle man we lose one of the outstanding and memorable figures 
of British, indeed World, dermatology. His influence remains in the work of those who had the honour 
to study under his guidance and in the distinction of our British dermatological literature including 
this journal which he saved from oblivion during the war and raised to a level of enduring excellence. 

P.J.HARE 


Dermatology has lost in William Goldsmith an outstanding figure, and others will record and assess 
his contributions to our discipline, but to me his passing means the loss of a very dear friend. He had 
a real genius for friendship, and in 45 years of our intimacy I cannot recall him ever saying anything 
hard about any person. He knew everybody who was anybody in world dermatology, and was extremely 
helpful to younger colleagues through his ability to tell them where to find what had already been 
done in a field which had attracted their attention. Latterly his bodily infirmities had cut him off from 
some of his favourite activities, but he kept his personality intact to the end. 

J.FERGUSON-SMITH 


DR FRED GLYN-HUGHES 


Dr Fred Glyn-Hughes’ invalid father had a large family and although young Fred had won a scholarship 
he was forced to leave school before matriculating. His passion was chemistry as one might suspect of 
someone from Runcorn, and he started life as a lab boy at Liverpool University. The Professor encour- 
aged him to take London external matric: and this was to be his key to a medical career. He was delayed. 
both by the First World War and by an attack of phthisis, fortunately not severe. Schoolteachers were 
scarce at the time, and he taught chemistry at Liverpool College. Quite a number of our colleagues of 
today met him either at the College or in the laboratory and have admired him for his subsequent 
achievements. His medical feeg were paid with the help of a substantial University loan, and the little 
extras came from coaching others in chemistry. 

There followed a period of 7 years in General Practice, but his spare time was spent in the Dermato- 
logical clinics. Liverpool between the wars was on the verge of poverty. Hospital beds were of necessity 
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in extremely generous supply, as were the patients. Pred Glyn-Hughes jumped at an opportunity to 
enter Dermatology through the Corporation hespitals. His deparcment had previously been started as a 
small isolation unit for scabies and impetigo. ft rapidly grew when he was confronted by hordes of obese 
multiparous women with even greater hordes of leg uicers, by droves of cases of skin sepsis of every 
sort, by hundreds of patients with lapus vulgaris and the like. His M.D. was gained after research on 
lupus vulgaris but his main achievement was in organizing ermatological service in every major 
Corporation hospital in the city. One of kis secrets was fo train ses in the whole-time management of 
skin diseases and not to be afraid of them. They spent their ser with him and gave him their all. 
Another was the art of leadership; o bring his patients in, as ae said, out of the wilderness. It spread 
his fame far beyond its original confines. One cf his proudest moments at this time was to pay back to the 
University every penny he owed, much to their estonishment. 

Wild horses wouldwt keep him away from the meetings of the North of England Dermatological 
Society, of which he became an honoured President, and the E.A.D. was to him unalloyed joy. His 
personality was in many ways unique. Bursts of tempestuous energy would be followed by drained 
exhaustion. His early phthisis had given him a complete loss of corfidence in what can only be described 
as the rudest of rude health. He learned the Welsh of his paremts and loved to practise it on the un- 
suspecting. No Welshman could ever do wrorg. He loved everything Welsh, from football to feathered 
friends and became President of the North Wales Ornithological Society. 

His wife, also a doctor, was a lifeiong studert. He vied with her in avidly reading Medicine and the 
English Classics. He was never at a loss fer a tarn of phrase. One enly need be a listener in his presence, 
but what stimulating listening it could be. 

He died on 16 October 1974 in Colwyn Bay, aged 77, still remembered by the Liverpudlians he had 
left 13 thirteen years before. 
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Society Proceedings 


Irish Dermatological Society 


3 May 1975, St. Vincent’s Hospital, Dublin 
Chairman: Dr DONAL BUCKLEY 


Necrobiosis lipoidica diabeticorum involving scalp and face. Dr J.P. MACKEY 


A woman aged 67 years. 


History. The mother and two sisters of this patient had diabetes mellitus, and the first hint that she, 
too, might be diabetic was at the age of 28 when she produced a 5:27 kg baby. 

When she was 38 years old, she had her last confinement which was complicated by puerperal sepsis 
and possibly by a deep vein thrombosis in her left leg. A rash appeared on that leg 2 years later. The 
eruption subsequently involved other sites: her scalp after a further 16 years and her face and arms 8 
years after that; by then she was 64 years old. She became overtly diabetic 1 year ago. 

Examination. On her scalp there was a large atrophic plaque through which the subcutaneous veins 
were readily visible (Fig. 1). The edge of the lesion was indurated and it extended onto her forehead, 
There was a small lesion below her left eye and a few more on her left arm. Several subcutaneous nodules 
were found on her left wrist, and the skin of her legs was atrophic and pigmented (Fig. 2). 

Investigations. Blood: The Hb was 13°5 g°,,; the WBC was 4900/cmm, and the differential count 
showed neutrophils 62%, lymphocytes 31%, eosinophils 2°;,, and monocytes 5%. The ESR was 51 
mm/h. s 

Biochemical: The serum cholesterol was 192 mg/dl (150-250), triglycerides 146 mg/dl (10-190), 
and calcium 9:3 mg/dl (9-10°6). 

The blood glucose was 130 mg/dl (60-100) fasting, and 265 mg/dl postprandially. 

Bacteriological: A vaginal swab grew out Candida. 





FIGURE I. Large atrophic plaque on the scalp through which the subcutaneous veins are readily 
visible. 
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FIGURE 2. Skin of the Egs showing atrophy and pigmentation. 


Radiological: An X-ray of her left wrist showed no evidence of sarcoidosis in bone; a chest X-ray 
was normal. 

Histology of a biopsy taken from the left leg to include skin and a deep wedge of subcutaneous tissue, 
was reported as follows: 

‘The features shown in this section are essertielly similar to those seen in previous skin biopsies 
(taken from the forehead), but the dermis is rather less crowded by granulomas. There is a small number 
of reasonably convincing areas of collagen necrosis, in which granulema formation is only commencing. 
In the central zones of the better formed graaulemas, there are numerous vacuoles suggesting the 
presence of substantial quantities of fat, even theugh these are situated in the dermal collagen and not 
in the subcutaneous fatty tissue. A namber of smell arterioles saow some hyaline thickening of their 
wall and swelling of their endothelial calls. I do fel that the findings serongly favour necrobiosis lipoidica.’ 
(Professor M.Hickey.) 


Comment. Necrobiosis lipoidica is comparatively rare. being present in only 3 per 1000 diabetics. 
Only two of the twenty-nine cases of necrobiosh lipoidica presenting on the scalp, reported by Wilson 
Jones (1971), had manifest diabetes; in ome of these two patients the skin disease had antedated the 
diabetes by 14 years, although she had produced heavy babies. 

The present case is of interest, as over: diabetes developed 39 years after the first suspicion of a 
diabetic tendency, and 27 years after the appearance of recrobiosis lipoidiea diabeticorum. 
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HIGH DOSES OF ASCORBIC ACID 


Sir, High doses of ascorbic acid (3 g daily) may help some patients with indolent ulcers including thalas- 
saemia leg ulcers (Afifi er al., 1975); also, antioxidants such as ascorbic acid, may prevent haemolysis 
in thalassaemia major (Giardini, Castro & Maggioni, 1974). Afifi et al. (1975) state that high doses of 
ascorbic acid are non-toxic. However, 2 g or more daily of ascorbic acid may cause infertility in women 
after 6-17 months (Briggs, 1973a, 1973b) and affect calcium and phosphate metabolism in animals 
(Brown, 1973). In addition those patients who have a high capacity to convert ascorbic acid to oxalate 
may develop renal stones (Briggs, Garcia-Webb & Davies, 1973). Although Briggs (1973c) reported a 
patient having a renal stone after taking 2 g of ascorbic acid daily for 2 weeks, the precise time relation- 
ship between ascorbic acid therapy and oxalic acid stones is unknown. Therefore high doses of ascorbic 
acid may be toxic in some patients. 

S.G.Tan 
The General Infirmary, WJ. CUNLIFFE 
Leeds LS: 3EX 
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News and Notices 


THE ROYAL COLLEGES OF PHYSICIANS 


The following Dermatologists have recently beea elected to the Fellowship of the Royal Colleges of 
Physicians: 
FRCP (Edinburgh) Lt Col. T.C.Hindson. 
FRCP (Glasgow) ` Dr W.N.Morley. 
FRCP (Ireland) Dr W.H.McDanie! (1974). 
Dr K.Scott (1974). 
Dr D.B.Buckley (1975). 


APPOINTMENTS 


Dr Dorothy Thompson has been appointed Consultant Dermetologist to the West Sussex Region. 
She graduated M.B., Ch.B. in 1964. from Glasgow University and became M.R.C.P. (U.K.) in 1970. 

Her early training in medicine was in Glasgow and ‘ater Sheffield ané Nottingham; her training in 
Dermatology has been in Nottingham and Aberdeen and recently University College Hospital, 
London. Her main research interests have been coneerned with the mode of action of dapsone in 
immune complex disease. 
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Foreword - 


As in 1974, this special supplement contains summaries of the papers and details of the cases to be 
presented at the fifty-fifth annual meeting of the British Association of Dermatologists. Those attend- 
ing the meeting are asked to bring with them this supplement, which is also being distributed free to 
all subscribers to the journal thanks once again to the generosity of Glaxo Laboratories Limited. 
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14.00 Jean Hewitt, M. Benvenisteand Pemphigus induced by D. penicillamine 
M. Lessana-Leibowitch 


14.20 A.G.Knight, T.J.Delaney and . Eosinophilic spongiosis, a clinical, 
M.M.Black histological and immunofluorescent 
correlation 
14.40 R.D.Azulay Personal experience with clofazimine 


in the treatment of leprosy 


15.00 P.W.Grant and D.I.McCallum Cutaneous aspects of mongolism—a 
clinical study 


15.20 R.W.Gange, C.M.P.Bradstreet, 
A.DeBats, J.R.Park and 
E.L.Rhodes Immunity in herpes simplex 
15.40 Tea 
16.10 C.B.Bentley-Phillips and 
R.Marks Are moles just naevus cells ? 
16,30 E.A.J.Eady and T.C.Cowen Naevus spilus: a light and electron 
microscopical study 
16.50 R.S-H.Tan, J.P.Hayes and Identification of lymphoid cells in the 
N.A.Byrom cutaneous infiltrate of skin reticuloses 
and lichen planus bk 
18.30 President’s Reception at 


Trinity College 
Friday 4 July 


Lecture Theatre No. 1, The Chemical Laboratory, Lensfield Road, Cambridge 


08.45 Registration 

09.10 J.A.Savin International mortality from bullous 
diseases since 1950 

09.30 J.A.Carruthers and M.M.Black Immunopathologic findings in herpes 
gestationis 

00.50 " N.J.Lowe and A.G.Cudworth Lichen planus: investigations of 


carbohydrate metabolism and the 
HLA system 


10.50 


II.20 


11.40 


12,00 


12,20 


12.40 


Prograrame af meeting 


Robext P.Warin and Ruth J.Smith Challenge test battery in chronic 


J.M.Lachapelle, G.E-P-erard and 


F.Fierens 


Coffse 


B.E. fohnson, S. Zeynoun, 


TA Gardiner and W.Frain-Bell 


Anne E.Walke: 


N.R Rowell and F.E.Hopper 


Rodaey P.R. Cawber end 
J.P.H. Byrne 


Lunch 


urticaria 


Trichotillomania: a pathogenic 
interpretation of histologic changes in 
the pilosebaceous unit 


A study of persistent light reaction in 
quindoxin and quinine 
photosensitivity 


A preliminary report of a vascular 
abnormality occurring in men 
engaged in the manufacture of 
polyvinyl chloride 


The Periodontal Membrane in 
Systemic Sclerosis 


Finger-nail Growth in Peripheral 
Pustulosis 


Afternoon Programme of Papers in Asseciation with the Investigative Group 


14.00 


14.20 


14.40 


15.00 


15.20 


D 


Trevor Robinson and Janice 
Hurd 


N.T S.Evans, P.F.D. Naylor 
and B.McA. Sayers 


W.C.Noble, Eerbara Leppard 
and J.Thomscn 


Christopher D: Roberts, 


_K.T. Holland and W}. Cunliffe 


W.J Cunliffe, WD.H Perera, 
Margaret Wiliaras, Susan 
Wiliams and Gizw ‘Lan 


Tea 


Reactivation of herpes virus hominis 
infection in mice treated with 
cyclophosphamide and prednisolone 
sodium phosphate (Codelsol) 


Fluctuations in the blood flow of 
forearm skin 


The bacteriology of skin cysts 


Lipase, hyaluronidase and protease 
production from bacteria isolated 
from acne patients il 


Keratin.hydration and sebum 
excretion rate 
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16.10 Anthony du Vivier and An animal model for screening topical 
Richard B.Stoughton and systemic drugs for potential use 
in the treatment of psoriasis 
16.30 R.Marks Increased DNA and protein synthesis 
in the involved and uninvolved skin of 
patients with psoriasis 


16.50 P.Holt and R.Marks Epidermal structure and metabolic 
activity in acromegaly 


Afternoon Social Programme 


14.00 Coaches leave Chemical Laboratory for Ely 

16.00 Tea in Kings’ School, Ely 

17.00 Coaches leave Ely for Cambridge 

Golf The Dowling- McGaw Cup will be held at the Flempton Golf Club 
Tours Guided tours of the colleges 

19.30 for 20.00 The annual dinner in Trinity College 

Saturday 5 July 


Clinical Meeting. New Addenbrooke’s Hospital, Hills Road, Outpatient Department and 
No. 1 Lecture Theatre, Chemical Laboratory, Lensfield Road, Cambridge 


09.00 Meet at west car park of the Chemical Laboratory for transport to New 
Addenbrooke’s Hospital 


09.30 Patients may be seen in the Outpatient Department of New Adden- 
brooke’s Hospital (Clinics 5, 6 & 7) 


10.30 Coffee in the Outpatient Hall of New Addenbrooke's Hospital 

11.09 Buses will leave New Addenbrooke’s Hospital for Chemical Laboratory 
11.30 Discussion in No. 1 lecture theatre, Chemical Laboratory, Lensfield Road 
13.00 Lunch in nurses’ dining room, Old Addenbrookes’ Hospital, Trumping- 


ton Street 


Dermovate 


the sooner 
. the better 


This is the same elbow: The photograph on the the left shows it whe 
treatment with other corticosteroids had failed. In contrast, on the ris 
you see the result after only one week's treatment with Dermovate, 






& under occlusion at night. 
"ës Every day, experience is confirming the findings of extensive clinical trials 


in which Dermovate was shown to be superior to other modern topical 
H corticosteroids? not only in psoriasis, but also in difficult eczemas. 


The sooner Dermovate is prescribed for psoriasis and stubborn eczemas, the bett 


Dermova Proven top performer in psoriasis and 
stubborn eczemas. 


*British Journal of Dermatology, (1974) 90, 197 
Dermovate Cream and Ointment each contain 0:05% w w clobetasol propionate 
Available in tubes of 25 and 100 gran 


Glaxo 


Further information on Dermovate (trade mark) is available on request from 





1S. 


British Journal of Dermatology (1975) 93, Supplement 11, 9. 
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Ochronosis and colloid milium from hydroquinone in man: 50 cases, with pathology and 
electron microscopy 


G.H.FINDLAY 
University of Pretoria, South Africa 


Various skin blanching agents have been used by black women on the face for decades, but in 1966 
the hydroquinone type was widely introduced in higher concentrations in an adhering cream base. 

Over the past 5 years, gradually increasing numbers of cases showing facial ochronosis and pig- 
mented colloid milium have been seen, some of whom also developed ochronosis of the ear cartilage. 
These features were traceable to the forceful inunction, over periods often of years, of hydroquinone 
face creams along with sun exposure. 

The characteristic sequence of events was a loss of the bleaching effect, with an apparently full 
recovery of epidermal melanocyte function. Then the subpapillary fibroblasts in focal areas were 
activated to produce an array of new types of fibres—broad, straight collagen bundles that disintegrated 
into colloid masses, solar elastosis, ochronosis of elastic type fibres, diffuse ochronosis of collagen and 
colloid, and certain hybrid fibres. In principle the changes were identical to those of alkaptonuria. 

The movements of ochronotic pigment have led to some novel views on the origins and behaviour 
of these extracellular materials and of the cell types concerned with them. 


The treatment of hypermelanosis with 4-isopropylcatechol 


STANLEY S.BLEEHEN 
Hallamshire Hospital and University of Sheffield 


This is to report the clinical use of 4-isopropylcatechol (4-IPC) for the treatment of hypermelanosis. 
This compound was found to be more potent and more consistent in its depigmenting effect than the 
known ‘skin bleaching creams’ containing hydroquinone or the monobenzyl or monomethyl ethers of 
hydroquinone. 

Over the past 6 years, sixty-eight patients have been treated with 1% and 3% 4-IPC. Fifty-four 
of these patients had melasmaj the others a variety of disorders of pigmentation. Two-thirds were 
significantly improved, with bleaching away of much of the excess pigment. The incidence of side 
effects due to skin irritation was 18°% with 3°% 4-IPC and 8°% with 1% 4-IPC. Four patients developed 
an allergic contact dermatitis and one confetti-like areas of depigmentation in the 4-IPC treated 
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areas. Light and electron microscepic studies showed that in the 4-IPC treated areas there was a loss of 
melanocytes but keratinocytes and Langertans celis were unaffected. Melanosomal complexes often 
containing many melanosomes were found more frequently in the keratinocytes of 4-IPC treated areas 
than in keratinocytes of the respective<cenzrol untreated hyperpigmented areas. 

4-Isopropylcatechol is a peters depigmeating agent and is of use for the topical therapy of hyper- 
melanosis. However, like hydroquinone and other substituted phenols it is irritant to the skin. 


A controlled study of vitamim E treatment in epidermolysis bullosa 


Rowan H.ApDAMS, R.A.Ma:n AND B.A. MArspEN 
Aberdeen 


There have recently been several reports that vitamin E is of no benefit in the treatment of epider- 
molysis bullosa. In order to verify this eight patients with dystrophic epidermolysis bullosa (2 
recessive, 6 dominant) tock part in a dcuble blind crossover trial with vitamin E (d.1.—alpha 
tocopheryl acetate, Ephynal-Reche). Patieats with active blistering of the skin were selected. 

After a control period of 2 weeks each patient took one cf the paired coded preparations, either 
placebo or active ingredient chosen at random, for 8 weeks followed by the remaining preparation 
for a further 8 weeks. The dosage of vitamin E was 1200 me daily in three divided doses. Patients 
kept a record of all new blisters which zpoeared during the trial period. Each patient was also seen 
every 2 weeks by one of the authors. Bloed was taken for seram vitamin E estimations at the end of the 
2nd, 6th and r4th weeks, 

At the end’ of the trial the code was broken and revealed that there was no significant difference in 
effect between the vitamin E and the placebo preparation. 

Insofar as we are aware, this is the largest contrelled study of the use of vitamin E in epidermolysis 
bullosa that has been reported o date. It is unfortunate that we were unable to show a beneficial 
result. 


Acne and eczema—a familial study 


K. LIDDELL D 
Southampton University Hospital Geoup 


The incidence of eczema in patients with acne was compared with that in a control group who did 
not suffer from acne. Age and sex matched controls were selected from 1 soo pupils of local schools 
and colleges, with those free of acne being assessed for evidence of eczema. Eczema was present in 
21:7% of the control group but in only 6”. of acne patients,a highly significant difference (P <0°005). 
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More than 200 families of acne and non-acne subjects were assessed for evidence of acne, eczema and 
asthma. 18°8°% of parents of non-acne subjects had eczema compared with 7% of parents of acne 
patients (P<o-o01). 17:294 of siblings of non-acne patients had eczema but 6-8°% of siblings of acne 
patients had eczema, (P<o-o1). A separate group of eczema patients in the acne-prone age range was 
also studied; only 8°4 were found to have acne whereas 50°, of pupils examined had acne of varying 
degree. 

In all groups the incidence of asthma and of psoriasis were recorded and there was a marginally 
significant increase in asthma in the non-acne subjects (oos < P <o'1). However, there was no signifi- 
cant difference in the incidence of psoriasis in any group. 

These results indicate an inverse relationship between eczema and acne. 


mg 


Incidence of 





eczema Statistical significance 
(%) 

Acne patients 59 

Controls P0005 
(non-acne subjects) 217 

Parents of acne 
patients 7 

Parents of non- P<o-001% 
acne controls 188 

Siblings of acne 
patients 68 

Siblings of non- P<oor 
acne controls 173 
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Rosacea, migraine, Dixarit 


W.J.CuNLIFFE, S.G.TAN AND E.TEBBS 
The General Infirmary, Leeds 


Facial flushing may be troublesome in patients with rosacea; vascular changes including cerebral 
yasodilation also occur in migraine. Could there be an association between migraine and rosacea? A 


of 


random sample of sixty-five patients with rosacea showed that 43%% had migraine and this contrasts 
with 26°% of matched controls (P = 0:05). Six of the controls with migraine also had marked blushing; 
if these are excluded from the group then the association between migraine and rosacea is more 
evident (P = 0-005). Dixarit is known to help migraine by reducing the vascular reactivity; we 
therefore investigated the effect of Dixarit (2 tablets twice daily) in sixteen patients with rosacea; thir- 
teen obtained a reduction in the severity and frequency of facial flushing by at least 50%. 

The effect of therapy was apparent within a few days and lasted for 1 week after stopping treatment. 


Objective assessment of therapy was obtained by measuring facial skin temperature before and during 
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treatment. The resting temperature was lower during treatment than it was before therapy (by 1-2°C): 
vasodilatation induced by Trinitrin was significantly greater in patients before treatment than during 
treatment (P = 0-005), 

These data indicate that rosacea and migraine are associated and that the vascular abnormality of 
rosacea can be improved with Dixarit. 


A follow-up of tetracycline treated rosacea (with special reference to rosacea keratitis) 


ARTHUR KNIGHT AND C.F.H.VICKERS 


Liverpool 


There are no published data on the naturel history of rosacea. Clinical impressions suggest that the 
disease lasts for many years with relapses aad remissions. Sneddon (1966) first reported the beneficial 
effect of systemic tetracycline and the preszat study was initiated to observe the long term results of 
treatment. 

Seventy consecutive patients with rosacea were treated with systemic tetracycline, 250 mg twice 
daily, for 6 months. The drug was then slowly withdrawn over the next month. Sixty-eight patients 
cleared with treatment. During withdrawal of the dpug seventeen relapsed immediately. The other 
patients were followed up for a maximum £ 4 years at which time the overall relapse rate was 69°%. 
The serum tetracycline levels were not sign:ficantly different in the two patients who failed to respond. 
Six patients had rosacea keratitis and resparded with dramatic improvement within 1 month. Symp- 
toms recurred as the drug was withdrawn. It is suggested that rosacea patients with keratitis should 
receive early and prolonged tetracycline medication 


. REFERENCE 


SNEDDON, I.B. (1966) A clinical trial of tetracydine in rosacea. British Journal of Dermatology, 78, 649. 


Pemphigus induced by D. penicillamine: an ‘experimental’ pemphigus 


J.-Hewitt, M.BENVENISTE, AND M._EsSANA-LEIBOWITCE 
Clinique Tarnier, Paris 6 


Nine cases of pemphigus induced by D. Penicillamine given for rheumatoid arthritis have been ob- 
served since the first case (Prof. Degos) :reeted for Wilson’s disease. All the patients were treated in 
Paris and had received D. penicillamine from three differen: sources—one French, two German. 

The pemphigus was most commonly of the seborrhoeic type, with pemphigus vulgaris in two cases 
and an atypical pseudo-dermatitis herpetiformis in one. 

There was evidence of cytotoxicity as showa by <ytological and bialogical tests. Some were easily 
cured after stopping the D. penicillamine. Others ran the usual course of the disease. 

These cases of iatrogenic pemphigus, the mechanism of which will be discussed, throw new light on 
the aetiology of pemphigus. 
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Eosinophilic spongiosis, a clinical, histological and immunofluorescent correlation 


A.G.KNIGHT,* T.J.DELANEYt AND M.M. BLACK} 


Department of Histopathology,* Institute of Dermatology, WC2, Depdrtment of Dermatology,} St George’s Hospital, 
SW, St Thomas’ Hospital, London 


Eosinophilic spongiosis is a rare histological finding first reported by Emmerson & Wilson Jones 
(1968). They described seven patients with a widespread bullous eruption in whom early biopsies 
showed eczematous spongiosis and infiltration of the epidermis with eosinophils. Subsequent biopsies 
and the clinical course revealed them to have pemphigus. Immunofluorescent facilities were not 
available at that time. 

The present study concerns the investigation of five patients, all female, aged between 56 and 73 
years. The clinical presentation was of a widespread pruritic eruption with grouped tense bullae. A 
confident clinical diagnosis of bullous pemphigoid was made. In two cases the initial histology showed 
sub-epidermal bulla formation consistent with pemphigoid. However, further biopsies revealed small 
foci of spongiosis containing eosinophils, and serial sections showed mid-epidermal blister formation. 
Immunofluorescent studies gave identical results in three patients. Direct immunofluorescence showed 
strong intercellular fluorescence to IgG whilst indirect immunofluorescence was consistently negative. 
Case 4 had negative direct immunofluorescence but intercellular antibodies were detected in the 
sera to a titre of 1/160. Case 5 showed no immunopathological evidence of pemphigus despite repeated 
testing over 6 months. 

The immunopathological evidence indicates that most patients with eosinophilic spongiosis do 
indeed have pemphigus. However the possibility cannot be entirely excluded that Case 5 may be 
different and analogous to a condition recently delineated in children (benign chronic bullous derma- 
tosis of childhood) (Bean et al., 1971) which closely resembles bullous pemphigoid but in which the 
immunofluorescent findings are consistently negative. 


REFERENCES 


EMMERSON, R.W. & WILSON Jones, E. (1968) Eosinophilic spongiosis in pemphigus. Archives of Dermatology, 975 
252. 

Bean, S.F., JorvoN, R.E., WINKELMANN, R.K. et al. (1971) Chronic non hereditary blistering disease in children., 
American Journal of the Diseases of Children, 122, 137. 


Personal experience with clofazimine in the treatment of leprosy 


R.D.AZULAY 
Universidade Federal Fluminense and Universidade do Estado da Guanabara, Rio de Janeiro, Brazil 


We have treated twenty cases of advanced lepromatous leprosy with clofazimine. They were adults, 
predominantly male, all Brazilian except for one Portuguese, who had been afflicted by leprosy for 
1-28 years, most of them long-standing cases (sixteen for over 10 years); fifteen of the twenty were 
sulphone resistant cases. 

They were treated during 5 years; the initial daily dose was 200 mg, which was later decreased to 
100 mg. 
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Clinical. Eighteen cases had a complete regression of the skin and mucosal lesions ; in the other two 
the regression was marked. 


Bacterioscopy. All the cases became negative. 


Histopathology. The lepromatous infiltration practically disappeared; brownish pigmentation was 
observed in both the epidermis snd dermis. 


Leprosy reaction. Before treatment 11 of the 20 cases had a positive reaction, which disappeared 
with the treatment. 


Side effects. They were minor, Reddish and dark pigmentation and ichthyosis-like lesions were 
observed as well as some infrequent dyspeptic symptoms. 


Cutaneous aspects of mongolism—a clinical study 


P.W.GRANT AND D.I.McCaLtum 
Raigmore Hospital, Inverness 


The study of Trisomy 21 has attracted cons:derable attentiomsince Lejeune, Gauthier & Turpin (1959) 
first described the genetic defect responsible fer the condition, i.e. three no. 21 chromosomes, instead 
of the usual two, giving rise to a total of forty-seven chromesomes in place of the normal forty-six. 

Several authors have reported on the skin changes in Trisomy 21. These include ichthyosis, lichen 
simplex, keratosis palmaris, cheilitis and Mepharitss. These reports have been quoted in the major 
textbooks of dermatology including Rook o al. ( ESCH 

The authors had the opportunity to examine forty-two such patients, twenty-four males and eighteen 
females, in all of whom the diagnosis of Trisomy 21 had been confirmed genetically. 

Clinically, ichthyosis was apparent in a mild degree in only one male. All twelve males over the age 
of 15 years had a condition which was clinically seborrhoeic eczema/dermatitis of the pre-sternal and 
interscapular regions, lower abdomen, lurabar and buttock areas and upper thighs, and on histology 
showed a non-specific inflammatory reaction and none of the features of ichthyosis. Apart from mild 
acne in two patients, the females showed 30 evidence of this eruption. 

The authors agree with Du Vivier & Muaro í 1974) that alopecia areata (seven males) was more 
common than in the general population. 


REFERENCES KR 


LEJEUNE, J., GAUTHIER, M., & Turei, R. / r957) Les Chromosomes Humains en Culture de Tissus. Academie des 
Sciences, Paris, 248, 602. 
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Immunity in herpes simplex 


R.W.GANGE, C.H.P.BRADSTREET, A.DE Bats, J.R.PARK AND E.L.RHODES 
St Helier Hospital, Carshalton 


Cellular immune responses and circulating antibody levels to herpes simplex virus were examined in 
patients with recurrent herpes simplex infections and controls. 

Mixed leukocyte migration inhibition by herpes simplex antigen was less in affected patients than in 
controls but serum antibody levels were higher. 

There was no significant difference in leukocyte migration between patients with active or recent 
lesions and other herpes subjects and the response in the mixed leukocyte migration test to phyto- 
haemagglutinin was similar in patients and controls. 

The data presented suggest that a localized defect in cell mediated immunity to herpes simplex 
virus may exist and be responsible for recurrent herpes simplex infections. 


Are moles just naevus cells? 


C.B.BENTLEY-PHILLIPS AND R.MARKS 
The Welsh National School of Medicine, Cardiff 


Traditionally moles are thought of as the result of faulty development of pigment forming cells derived 
from the neural crest. We have been impressed by the well recognized but poorly documented epider- 
mal hyperplasia that accompanies many moles. In this study we have attempted to characterize these 
epidermal changes in order to learn more concerning dermo-epidermal interactions and the histo- 
genesis of moles. 

Two hundred moles have been examined histologically and the degree and type of epidermal 
hyperplasia recorded and correlated with the site, arrangement and density of the naevus cells. 

In addition, thirty of the moles were examined autoradiographically after in vitro incubation for 
24 h in the presence of tritiated thymidine. Resemblances to the epidermal architecture of seborrhoeic 
warts were noted in 60°% of the moles examined. This kind of alteration was seen when there were 
aggregates of naevus cells at the dermo-epidermal junction and in the upper dermis. Epidermal thin- 
ning was evident in 10°%, of the moles and was seen when there were dense aggregates of naevus cells 
throughout the dermis. Naevus cells as well as epidermal cells became autoradiographically labelled by 
the tritiated thymidine but (iere was poor correlation between epidermopoiesis and ‘naevopoiesis’ 
when assessed by this technique. 

It is suggested that the characteristic epidermal change is ‘seborrhoeic wart like’ and generated 
from a stimulus in the upper dermis. 
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16 Auen te: of papers 


Naevus spilus: a light and electron microscopical study 


R.A.J.Eapy ano T.C.Ccowen 


Institute of Dermatology, Homerton Grove, London 


The relationship between the pigmented macuies of neurofiromatosis and naevus spilus is not fully 
understood, although giant melanin granules have oeen founc in both conditions. 

In this study, naevi spili and café-au-lait macules, occurring together in two patients, were examined 
by light and by electron microscopy. Apart from tře abnormai pigmentation, neither patient showed 
signs of neurofibromatosis. 

In both types of lesion, there was an increase in epidermal melanin content, and in the number of 
basal clear cells. Additionally, in naevus spilus, small nests of naevus cells were present in the junction- 
al zone and in the superficial dermis. Giant melanin granules, usually spherical but occasionally 
ellipsoidal in shape, and up to 4 um in dizmeter, were founc in melanocytes, keratinocytes, naevus 
cells and macrophages. The giant granules in naew spili and in café-au-lait macules appeared to be 
identical, and were composed of concentr:c shells of vesicalar structures which became melanized 
from the centre outwards. Normal size {024 x o-§ jem) ellipsoidal melanosomes appeared alongside the 
giant granules and were dispersed within the keratinocytes in large membrane-bound complexes. 
Small unmyelinated nerve terminals were frequeatly seen in the papillary dermis, usually in the 
vicinity of melanocytes or naevus cells. 

These findings have shown that naevi spit and café-au-laitmacules are morphologically similar, and 
that the ‘spottiness’ in the former may sieyply result from naevus cell activity. Furthermore, giant 
melanin granules in café-au-lait macules are not necessarily a marker of neurofibromatosis. 





Identification of lymphoid cells in the cutaneous infikrate of skin reticuloses and lichen 
planus 


R.S.-H.Tan, J.P.Hayves AnD N.A.Byrow 
Westminster Hospital, London 


Sixteen patients were investigated using a aew technique by which viable cells can be freed from skin 
biopsies after treatment with collagenase. In five patients w-th mycosis fungoides and two with the 
Sézary syndrome the most lymphoid cells, with morphological characteristics of Sézary cells, were 
liberated from the skin of both Sézary patients. However in two of four patients with malignant 
lymphoma, B cells predominated. Our findings support the concept that mycosis fungoides andethe 
Sézary syndrome are disorders of T cells, and tha: some non-Hodgkin lymphomas are disorders of B 
cells. 

In the skin lesions of five patients with lichen planus, T cells predominated; very few B cells were 
detected. If similar T cell predominance :s founc in other cermatoses, the skin would seem to be a 
non-lymphoid site for the ‘homing’ of T cells, and could even be considered as an organ of immuno- 
logical surveillance. 
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International mortality from bullous diseases since 1950 


TA SAVIN 
Royal Infirmary, Edinburgh a 


National mortality figures hold information about our overall success in treating bullous disorders 
which cannot be found elsewhere. The official data since 1950, for England and Wales, the United 
States, France, Japan, Scotland, Ireland and Denmark, have been analysed after corrections for 
changes in the population structure and in the International Classification of Disease. 

A steep fall in deaths occurred in England and Wales between 1952 (121 deaths) and 1955 (55 
deaths). The low rate persisted from 1955 to 1962 (40 deaths) when it fell to a steady even lower level 
lasting until the present. The United States figures showed a sharp drop in mortality starting about 2 
years earlier (from 283 deaths in 1950 to 150 deaths in 1954), followed by a gradual fall till the present. 
Mortality in Scotland, Ireland, and Denmark has followed the same general pattern but the figures 
from France, after a steady fall between 1951 (68 deaths) and 1965 (29 deaths), have risen again until 
1971 (62 deaths). Deaths have not fallen in Japan but the data are difficult to interpret. 

The timing of the improvement in mortality in England and Wales, and in the United States, fits 
well with the introduction of systemic steroids into general use. A fall to about one third of the pre- 


steroid level is in general agreement with the improvement recorded in smaller personal series from 
several centres. 


Immunopathological findings in herpes gestationis 


J.A.CARRUTHERS* AND M.M.BLACKİ 


*Department of Histopathology, Institute of Dermatology, London WC2, and Department of Dermatology, St 
Thomas’ Hospital, SEx. 


Herpes gestationis is a rare bullous dermatosis of pregnancy and the puerperium. Most authorities 
believe that it is a distinct entity, although it may closely simulate erythema multiforme or dermatitis 
herpetiformis. The advent of immunopathological techniques has enabled the latter two conditions to 
be distinguished, but because of the rarity of herpes gestationis few cases have been studied using 
immunofluorescent techniques. 

Using direct immunofluorescence, Provost & Tomasi (1973) demonstrated deposition of complement 
on the basement membrane (BM) in two cases of herpes gestationis, and Buskell, Jordon & Goltz 
(1974) reported the presence of a circulating IgG antibody to basement membrane in a further case. 

We have recently investigated three patients with severe herpes gestationis (aged 20-31 years). In all 
three patients the eruption persisted into the puerperium (in one for as long as 13 months post- 
partum). In all three cases direct immunofluorescence of peri-bullous skin revealed a linear BM zone 
band with C3 component of complement. In two cases an IgG band was also demonstrated on direct 
immunofluorescence but in none could a circulating antibody of IgG type be demonstrated against the 
basement membrane. Two of the three cases have been shown to have a circulating factor capable of 
depositing complement on the basement membrane in normal skin. 
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These results indicate that herpes gestatonis is aot related to erythema multiforme or to dermatitis 
herpetiformis. Herpes gestationis appears to be allied to bullous pemphigoid in that these diseases 
have in common activation of the complement pathways at the level of the basement membrane. 
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Lichen planus: investigations of carbohydrate metabolism anc the HLA system 


N.J.Lowe AND A.G.Cupwor TH, INTEODUCED BY C.F.H.VicKERS 
Departments of Dermatology and Medicine, University of Liverpool 


Previous studies in patients with lichen planas have shown impairment of carbohydrate metabolism 
(Jolly, 1972; Powell er al., 1974). 

We have further investigated patients with this condition in order to determine: (1) The incidence 
of the abnormal carbohydrate metabolism. (2) The imcidence of any impaired insulin response to a 


glucose load. (3) Any associatior. with HLA phenotypes. 


METHOR 


Patients were randomly selected but subjects with a positive family history of diabetes mellitus or 
taking systemic corticosteroids were excluded “rom glucose tolereace testing. HLA phenotypes were 
obtained on all patients. 


RESULTS 


(1) Thirty-six patients agreed to have a 100 goral glucose tolerance test. Of these, eleven (31°) had 
unequivocal evidence of chemica! diabetes; a Turther Sve subjects had a single abnormal elevated 
peak or high 2 hour blood sugar (B.D.A. classi‘ication ). 

Symptomatic maturity-onset diabetes mellitus was present in fowr patients. ? 

(2) The serum insulin response to glucose im the patients with chemical diabetes was consistent 
with that found in maturity-onset diabetes mellitus, 

(3) Forty-nine patients were HLA ‘yped. HL-A 5 was present in ten,of forty-nine patients (20:424) 
compared with twenty-seven of 300 (9°0°) control subjects. 

On further analysis HL-A 5 was present in siz of fifteen (40%; of the group in which chemical or 
symptomatic diabetes and lichen planus co-existed. 
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Challenge test battery in chronic urticaria 


ROBERT P.WARIN AND RUTH J.SMITH 
Bristol Royal Infirmary 


A number of substances, many of which may be present in foods, have an exacerbating effect in 
patients with chronic urticaria. This has been shown by a number of workers, notably Juhlin & 
Michaélsson (1972, 1973). In an individual patient with chronic urticaria, the only way to determine 
whether or not any of the substances have such an exacerbating effect is to administer test doses. An 
attempt has been made to develop a battery of the likely substances, which can be administered in a 
routine way as part of the investigation of a patient with chronic urticaria. Various chemicals, doses 
and timings have been tested, and the first battery elaborated is as follows: 


A Control candida (liquid) 8 4-Hydroxybenzoic acid 200 mg ° 
B Candida (liquid) 9 Control 

1 Control 10 Yeast extract 0-4 g 

2 Tartrazine 1 mg with lactose 11 Tartrazine 10 mg with kaolin 

3 Tartrazine 10 mg with lactose 12 Tyramine 100 mg 

4 Control 13 Penicillin 1 mg 

5 Sodium benzoate 50 mg 14 Penicillin 125 mg 

6 Sodium benzoate 500 mg 15 Aspirin 150 mg 

7 4-Hydroxybenzoic acid 50 mg 16 Aspirin 600 mg 


Tests 3, 6, 8, 14 and 16 should not be taken if the weals increase with the previous dose. 

The substances and the control lactose were incorporated into identical capsules, labelled, and were 
administered every morning consecutively. The patients had a chart, and made a note of the severity 
of the weals on every day. If there were any positive results, the substances responsible, together 
with suitable controls were readministered in an altered order. If there was again an exacerbation, the 
particular substance was regarded as giving a positive result. The patients all had typical chronic 
urticaria present for at least 2 months, and other patterns of urticaria including all the physical 
urticarias were excluded. Antihistamine therapy was continued if, from the aspect of clinical manage- 
ment, this was necessary, but the dose was adjusted as far as possible so that the patient had some 
relief, but weals were still developing. This same dose was then continued throughout the 
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whole test period. Five patients were tested after admission to hospital but the remainder were 
Out Patients. After investigating the ärst bat: patients, the battery was changed to the following: 


1 Control . 5 4-Hydroxybenzoic acid 200 mg 
2a Tartrazine 1 mg with lactose (instead o 7 Control 
2 if history of asthma) 3 Yeast-extract o6 g 
2 Tartrazine 10 mg with lactose 9 Contro 
3 Control ro Penicillin oz mg (not to be given if any 
4a Sodium benzoate 50 mg ‘insiead of 4 m history of severe penicillin reactions) 
children under 10) gi Contro! 
4 Sodium benzoate 500 mg r2 Aspirin 100 mg 
5 Control 13 Aspirin 600 mg (not to be given if history of 
6a 4-Hydroxybenzoic acid 50 mg (instead astama or severe aspirin reactions) 


of 6 in children under ro 


The reasons for the modifications will be explained. It is likely that the battery will need to be 
altered in the future. For example 4-hydroxybenzex acid might be left out, and other substances may 
well have to be added. The results in the frst 11: patients are summarized as follows: 





"EE 





Total no. 4-H»droxy Yeasts 
of No Sodium berzoic and 
patients exacerbations Aspirin benzoate acid Tartrazine candida Penicillin 
III 45 as iz 5 14 15 17 


It will be noticed from the numbers of reactoons recorded that some patients showed an exacerbation 
with two or more substances. This occurred particularly with aspirin and penicillin (six patients) and 
aspirin and tartrazine (five patients), 

Diet sheets have been prepared, which recuce ss far as pessible the content of salicylates, benzoic 
acid preparations, tartrazine, and yeasts. The patents who gave a positive reaction to one or more 
substances were given the appropriate dict and the results assessed after 2 months. If improvement 
had occurred, the diet was contisued, and the patients instructed gradually to relax the diet regime over 
the course of the next few morths. Of the ferty-seven patients in whom the diet investigations have 
been completed, thirty-five either cleared er improved considerably, and in three there was no 
effect. Five were impossible to assess and Zour failed to keep to the diets satisfactorily. It must, how- 
ever, be pointed out that many patients wth chrorsc urticaria improve spontaneously after a period of 
some 3~9 months. 
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Trichotillomania: a pathogenic interpretation of histologic changes in the pilosebaceous 
unit 


J.M.LACHAPELLE, G.E.PIERARD AND F.FIERENS + 
Department of Occupational Medicine, Louvain University, Belgium 


Seven cases of trichotillomania have been investigated histologically. Three hundred serial sections 
were obtained from each specimen. 

Histopathologically lesions can be divided into two categories, depending on more or less complete 
plucking of the hairs. 

(x) When plucking is complete (empty hair canals), clumps of sebaceous glands are sometimes torn 
off, and their cells can be found between cells of the horny layer of the epidermis. This is followed by an 
isomorphic proliferative reaction at the different levels of the pilosebaceous unit. Follicular plugging 
results from a tortuous and extensive keratinization of ostial and infundibular cells of the external root 
sheath (with melanin casts). A ‘basaloid’ proliferation from the sheaths in the lower part of the follicle 
evolves as in a normal catagen phase. 

(2) Incomplete pulling results in the development of severe clefts of the hair bulb, leading to the 
consequent formation of dystrophic and soft hairs (Miescher’s trichomalacia) and to the release of 
melanin in the papilla. 

Some histological features (some of which were not described in previous papers (Mehregan, 1970; 
Muller & Winklemann, 1972)) are specific for trichotillomania (i.e. empty hair shaft, sebaceous gland 
extrusion, bulbar clefts, trichomalacia) whereas others are non-specific (i.e. release of melanin pig- 
ment, proliferation of undifferentiated cells from the sheaths), since they may be encountered in 
alopecia areata or in some pilary agenesies. 
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A study of persistent light reaction in quindoxin and quinine photosensitivity 


B.E.Jounson, S.Zaynoun, J.M.GARDINER AND W.FRAIN-BELL 
Department of Dermatology, University of Dundee 


Quindoxin (quinoxaline 1,4-di-N-oxide) when added to animal feedstuffs acts as a growth promoting 
factor. It has also been shown to be responsible for photocontact dermatitis in human subjects (Scott 
& Dawson, 1974). Quinine wil also cause ‘photosensitivity’ and contact allergic dermatitis. We have 
studied two male pig farmers with quindoxin photosensitivity, and one industrial chemist with 
quinine photosensitivity, from the point of view of persistent light reaction and the apparent similarity 
to the chronic photosensitivity dermatitis and actinic reticuloid syndrome (Ive et al., 1969). 
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Materials and methods. (a) In vivo studies. The «ction spectrum in each subject was defined by 
monochromator irradiation (Mackenzie & Frain-Bell, 1973) and photopatch testing carried out to 
concentrations of quindoxin Ton" — oe. and gen ` "a PMF followed 24 h later by irradiation with 
filtered blacklight long UVR (300-355-400 nm). Similar studies were done in a normal subject and in 
a farmer with a photodermatosis who aad not been exposed to quindoxin; dosage levels of irradiation 
and time intervals prior to irredistion were varied. The quinine photosensitivity subject was similarly 
investigated. : 

(b) In vitro studies. Washed human red blcod cells-and mouse peritoneal macrophages in short term 
culture (Johnson, 1974) were used to study the phototoxic petential of quindoxin. Phototoxicity in 
these model systems leads to haemolysis and cell death respectively. 

‘Blacklight’ fluorescent tubes were used for irradiation providing a broad band of long wavelength 
ultraviolet radiation, wavelengths 305-395 nm, peak 355 nm. Variations in dose of radiation and con- 
centration of quindoxin from oo to 1-0 mg per 100 ml were studied. 


Results. Persistent light reaction involving the ultraviolet and visible wavelengths was demonstrated 
to a variable extent in all three subjects along with positive phoropatch tests to quinine and quindoxin 
which with the latter occurred with a concentration ss low as cor% and with a dosage level of long 
UVR down to 42 mJ/cm?. The negative photopatc’ test response in the control subjects and the 
results of the în vitro studies tend to exclude a shotozoxic and to favour a ‘photo-allergic’ reaction. 


Discussion. On clinical and photobiological grounds quindoxin and quinine photosensitivity appear 
to produce in human subjects an effect in the skin similar to that seen in the state of persistent light 
reaction of the chronic photosensitivity dermat Ze and actinic reticuloid syndrome (Frain-Bell et al., 
1974). 
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A preliminary report of a vascular abnormality occurring in men engaged in the manu- 
facture of polyvinyl chloride ` 
ANNE E. WALKER 

Chesterfield and the United Sheffield Hospitals 


Angiosarcoma of the liver and acro-osteolysis. (Raynzad’s phenomenon, lytic lesions of bone and 
sclerodermatous skin change) are now accepted as occupational hazards in men engaged in the process 
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of polymerisation of vinyl chloride to polyvinyl chloride (PVC). In 1974, Lange et al. described a 
multisystem disease with fibrosis of the lungs, liver and spleen in addition to acro-osteolysis. 

In the last year, thirty men from a local PVC plant have presented with symptomatic complaints of 
coldness and paraesthesiae of their hands and/or feet. Additional symptoms include undue fatigue, 
muscle and joint pains, dyspnoea and impotence. A severe but variable acrocyanosis of the hands and 
feet has been observed in at least ten men. Only two cases show radiological bone changes and these are 
minimal. Sclerodermatous skin change is not present. Skin histology reveals fragmentation of the elastic 
tissue in the dermis and abnormal staining of the collagen. 

Arteriograms in the more severely affected men demonstrate narrowing of digital vessels. Finger 
blood flow and skin temperature fall dramatically when the patient is cooled. 

Immunological investigations in twenty cases have shown cryoglobulins and/or cryofibrinogen in 
fourteen. Respiratory investigations suggest a perfusion impairment which is as yet unexplained. 

The ten most severely affected men are quite disabled by the changes in their hands. 

The purpose of this preliminary report is to present the clinical manifestations of a vascular 
abnormality which may arise in men employed in the manufacture of PVC. 
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The periodontal membrane in systemic sclerosis 


N.R.ROWELL AND F.E.HOPPER 
Departments of Dermatology and Dentistry, University of Leeds 


Radiographic examination of the jaws and teeth was carried out on thirty patients suffering from 
systemic sclerosis and thirty control subjects matched by age and sex. 

In systemic sclerosis 21°% of 590 teeth at risk had widening of the periodontal membrane compared 
with 49%% of 759 teeth in controls. Of the affected teeth the whole root was involved in 70% and the 
coronal third of the root in 30°% in systemic sclerosis compared with total root involvement in 40% and 
coronal third involvement in 60°% in controls. Thickening of the periodontal membrane occurred in 
10°3°% of teeth at risk in a series of sixteen patients with chronic periodontitis but clinical evidence of 
this disorder was apparent in the patients. 

In systemic sclerosis not all teeth are affected in any subject but there is no evidence that molars 
and premolars are more involved than incisor teeth as has been suggested. There is no increase in 
mobility of the teeth. 

Thickening of the periodontal membrane in systemic sclerosis is unrelated to the duration of Ray- 
naud’ s phenomenon, calcinosis, involvement of the heart, chest, gastrointestinal tract, or kidney, or to 
the presence or absence of antinuclear factor. When marked it tends to be associated with other system 
involvement but can occur when only the skin is involved. There is no association between thickening 
of the periodontal membrane and a poor prognosis or fatal outcome. 

Widening of the periodontal membrane was not demonstrated in two patients with generalized 
morphoea or in three patients with localized morphoea, two of whom had hemiatrophy of the face. 
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Case report 


Fingernail growth in peripheral pustulcsis 


RODNEY P.R.DAWBER AND JAMES PN. BYR xz 
Department of Dermatology, North Staffs. Hospital Centre, Stoke on Trent 


The clinical entity of peripheral pustulos:s has similar clinical and histological findings to the acral 
pustulation of hands and feet that sometimes cceurs in the course of psoriasis vulgaris. In consequence 
when such pustulation occurs in the absence of psoriasis on other parts of the body it is often called 
pustular psoriasis; this diagnosis remains unproven. 

In view of the fact that normal nails of subjects with psoriasis vulgaris grow significantly faster than 
those of non-psoriatics (Dawber, 2970), we have measured fingernail growth in a group of patients 
with peripheral pustulosis and compared the results with normal and psoriatic subjects. The results 
show no significant difference between the rate of ruil growth in normal and peripheral pustulosis 
subjects, both these groups growing significartly slower than psoriatic nails. 

These results together with recent HL-A antigea studies (Svejgaard et al., 1974) suggest that 
peripheral pustulosis is aetiologicai'y different from psoriasis vulgaris. 
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Reactivation of Herpes virus hominis (HVH) infection in mice treated with cyclophospha- 
mide and prednisolone sodium phosphate (Codeisol) 


TREVOR ROBINSON AND Janice HURD 
University College Hospital, London WC: 


Model. A highly reproducible mouse (Webster Scaneider raice) model system, in which linear 
zosteriform skin lesions are produced fellowirg intredermal inoculation of HVH, has been used 
throughout these studies (Robinson & Dover, 1972). 


Reactivation. Groups of previously infected mice thet had recovered and remained well have been 
challenged at least 8 weeks after primary infecticn with « yclephespaamide (CPA) and Codelsol using 
the following schedule: Day 1 200 mg'kg CPA, Day 2 250 mg/kg Cedelsol, Day 3 200 mg/kg Codelsol 
plus epilation of originally infected size, Day 4 zoe mg xg Codeise!, Day 5 200 mg/kg CPA. 

The incidence of reactivation is about 60%, which = much higher than that obtained in the only 
other comparable study (Underwood & Weed, 1974). . 


Conclusions. Useful animal models for the study of the pathogenesis of HVH, with and without the 
use of immunosuppressants, have been established. A rodel with a high incidence of reactivation is 
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described. This model is being used to study the reactivation process in these animals using histologi- 
cal and immunofluorescent techniques (and perhaps electron microscopy later). Any available results 
will be discussed. These studies serve to underline the fact that the course of viral infections may be 
dramatically modified by the action of immunosuppressant agents. 
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Fluctuations in the blood flow of forearm skin 


N.T.S.Evans, P.F.D.NAYLOR AND B.McA.SAYERS 
St. Thomas’ Hospital, London S.E.1 


The oxygen tension at the skin surface, when the atmospheric oxygen supply is excluded, may be 
measured polarographically. If the experimental subject is seated in a room at 25°C and his arm is in a 
box at 33°C, spontaneous fluctuations in skin surface oxygen tension can be seen because of fluctuating 
blood flow in the superficial skin vessels (Evans & Naylor, 1967). An array of cathodes in a single 
electrode has been used to measure the fluctuations in blood flow which are occurring simultaneously 
at seven different points in the skin. If a long recording of such fluctuations is made, spectral analysis 
of the fluctuations shows that most of the power is concentrated at the lower frequencies but reveals no 
clearly defined preferred frequency. It is clear however from the fluctuation patterns that recurring 
bursts of activity do occur with quite well defined periodicities in the range 30 s~5 min. There is a 
stronger correlation between the fluctuations occurring at points on the skin less than 1 mm 

apart than between points further apart, although there are clearly some components which are 
common to points separated by up to 5 mm. These results suggest that the fluctuations may be a result 
of a common central effect which can then be modified or overridden by peripheral mechanisms 
controlling blood flow. 
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The bacteriology of skin cysts 


W.C.NOBLE, BARBARA LEPPARD AND J. THOMSON 
St John’s Hospital for Diseases of the Skin, Lisle Street, London WC2 


The three common types of skin cyst (epidermoid cyst, pilar cyst and steatocystoma multiplex) are 
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easily distinguishable both din:cally and histologically. Only epidermoid cysts frequently become 
inflamed clinically and this is the only type that zas a pusctum visible on the skin surface. It was 
decided to investigate the contents of all three type: cf eyst to discover whether microorganisms were 
consistently present in any type and an whether these were the same as those on the body surface. 

Cysts were removed intact under local anaesthesia. They were placed in a sterile dry container. They 
were then broken up using a tefion homogenizer im sterile nutrient broth containing 1° Tween 80. 
The volume was made up to 1¢ ml and seria! tem-fo!d dilutions made to 1073 or 107+. Five drops, 
each approximately 1/40 ml, ef each dilution were placed on blood agar and Sabouraud agar for 
aerobic incubation and on Brewer’s thioglycollate medium (without methylene blue but with oi, 
Tween 80) for anaerobic incubation in a MacIntosh aad Fildes jar. Aerobic plates were incubated for 3 
days and anaerobic plates for 5; days at 37 C, Te eolonies produced were counted and identified at 
least to the generic level. 

Organisms were only recovered from epidermeid cysts. These were coagulase negative staphylo- 
cocci and diphtheroids. Corynebacterium acnes amd yeasts were not found. 

These results support the hypethesis that cysts can only become infected if they are connected with 
the skin surface. It is surprising that Corynebacterium acnes and the pityrosporum species were not 
found. 








Lipase, hyaluronidase and protease production from bacteria isolated from acne patients 


CHRISTOPHER D.Roperts, Ke:rH T.Hoic and Asp WILLIAM J.CUNLIFFE 
Departments of Dermatology and Atærobioiogy, Fhe General F nfirmary, Leeds 


There is evidence that several exo-eazymes (lipases, hyaluronidase and protease) are important in the 
pathogenesis of acne and so we have investigated these exo-enzymes in bacteria isolated from acne 
patients. 

C. acnes and S. epidermidis were isolated from the skin suefsce and pilo-sebaceous ducts of four types 
of skin—normal skin of acne patients and skin bexrng blackheads, papules and pustules. 

Triolein was used as the subscrate for the detection of lisclytic activity, casein for protease activity 
and ox synovial fluid for hyaluronidase activity. 

C. acnes and S. epidermidis beth produce abundare lipases and proteases but only C. acnes produces 
hyaluronidase. In areas where there is ne indammation,i.c. acrmal skin and blackheads, the produstion 
of these three enzymes appears "o be predominan= y by organisms residing on the surface of the skin. 
However, where inflammation is present, such as papules and pustules, these enzymes are found in the 
pilo-sebaceous duct. 7 

The data indicate that an overal? increase in 2xo-enzyme production is related to inflammatory 
lesions and in view of the known rele of C. acne: ie the pathogenesis of acne hyaluronidase may be 
especially important in mediating inflammation. 
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Keratin hydration and sebum excretion rate 


WILLIAM J.CUNLIFFE, W.D.H.PERERA, MARGARET WILLIAMS, SUSAN WILLIAMS 
AND GIAW TAN . 


Department of Dermatology, The General Infirmary, Leeds 


Hydration of keratin produces a decrease in pilo-sebaceous pore size and so we investigated the 
relationship between pore size and sebum excretion rate (SER) in an attempt to explain the flare of 
acne under hydrating conditions. SER measurements (Strauss & Pochi, 1961) were made on sym- 
metrical areas of the upper back. Pore size was measured by surface microscopy. One side of the 
back, the test area, was then occluded with polythene and the measurements repeated after 22 h 
o¢clusion. There was no significant difference between the SER in the control areas, but on day 2 
after the polythene was removed the SER on the test side rose significantly (P = 0:01) to reach a peak 
between 60 and go minutes, and returned to normal levels after 2 h. The rise of SER correlated with 
the return of the pores to their original size, which took 90-120 min. The results suggest that at the 
time of keratin hydration, when the duct size is decreased, sebum is prevented from flowing out of 
the duct at its normal rate. This would cause some build-up of sebum within the pilo-sebaceous unit 
and thus a rise in intraductal pressure which might accelerate formation of an acne lesion. 


An animal model for screening topical and systemic drugs for potential use in the treat- 
ment of psoriasis using a new, rapid and simple technique of extracting DNA from epi- 
dermis involving hydroxyapatite column chromatography 


ANTHONY DU VIVIER AND RICHARD B.STOUGHTON 
Division of Dermatology, Scripps Clinic and Research Foundation, 476 Prospect Street, La Jolla, California 


A new hairless mouse model system for testing topica) and systemic agents for possible therapeutic 
value in psoriasis has been designed. Ultraviolet light is used to stimulate increased mitosis, increased 
DNA synthesis and epidermal hyperplasia thus simulating psoriasis. Two standard methods of 
determining drug antimitotic activity have been used, the mitotic index and autoradiography to 
compare with the results from a new procedure for assessing DNA synthesis. The latter involves 
hydroxyapatite, a compound which has a unique property of high affinity for DNA but not for RNA and 
proteins. Thus DNA may be extracted from the epidermis by loading crude epidermal cell lysate onto 
a hydroxyapatite column, washing the RNA and proteins through with a low salt buffer whilst the 
DNA remains bound until eluted with a high salt buffer. The absorbance of the DNA at 260 nm is 
measured in a spectrophotometer from which may be calculated the amount of DNA present and then 
the radioactivity of the sample is determined in a liquid scintillation counter. Results show that 2% 
nitrogen mustard, fluocinonide cream and 1%, chlorambucil topically and cyclophosphamide systemi- 
cally significantly reduce the mitotic index. The effect of the topical agents is shown to be local and 
not systemic. DNA synthesis for these drugs was similarly decreased using the new method and 
autoradiography was used to confirm the decreased DNA synthesis for the latter two drugs. The DNA 
extraction procedure is very quick, accurate and simple and results may be obtained from 24 samples 


C 
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of skin within 5 h. The technique is being usec to sereen a large number of compounds for topical and 
systemic antiproliferative properties m the epidermis which may be developed later for use in the 
human situation 


D 


Increased DNA and protein synthesis in the involved and uninvolved skin of patients with 
psoriasis 


R.Marks `, . 
The Welsh National School of Medicte, Cardiff 


The increased proliferative activity and heightened metabolism of psoriatic epidermis are both well 
known but unexplained phenemeaa. It has been suggested by some workers that the epidermis of unin- 
volved skin of psoriatic patients issimilarly but less d-amatically affected. For example, Born & Bickhardt 
(1969) has found that in uninvolved epidermis there is a relatively slow rate of DNA synthesis for 
individual cells but that overall the amount of DNA synthesized per unit surface area is increased. In 
this investigation the rate of incorporation of tritiated precursor compounds has been studied in the 
involved and in the clinically unmnvolved skin of patients with psoriasis. The method used is essen- 
tially that of Marks, Fukui & Halprin (1971) in wleck thin sheets of skin (0'4 mm thick) are removed 
with a keratotome and incubated for short perieds ir the presence of the precursor under consideration. 
The radioactivity in the skin fragmen: is taken as ea index of synthetic activity within the epidermis 
during the period of incubation. It is expressed in wnis that take into account both the surface area of 
the skin and the degree of hypertrophy of the epidermis. Using this Ze vitro method it has been possible 
to determine the rate of incorporation of tritiated thymidine, proline and histidine in the epidermis 
of twenty normal controls, in the lesions from tweive patients with psoriasis and in the interlesional 
skin in sixteen patients. Results show that: ʻi) the zaw of DNA synthesis is increased in interlesional 
skin of patients with psoriasis, ti) the rate ef syztkesis varies greatly in individual subjects, and 
(ili) the rate of DNA synthesis in psoriatic lessons was cnly twice normal when expressed in 
relation to unit length of basal laver and surface area see Tabie). 








Activity incorporated per h 








Taymidine units Proline units Histidine units 
Controls (ERSETZE F9YLTO ENEE 
Psoriatic lesions 2E14+35 


Uninvolved areas Hatz? 
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Epidermal structure and metabolic activity in acromegaly 


P.HOLT AND R.MARKS 


e 


Welsh National School of Medicine, Cardiff 


Many soft tissue structures are involved in the hypertrophy of acromegaly. The dermis becomes 

thickened (Black, Shuster & Bottoms, 1972) and there is seborrhoea (Burton er al., 1972). In this study 

we have examined epidermal structure and growth in six patients with acromegaly in order to deter- 

mine whether this tissue is also involved. Epidermal architecture was studied by measuring mean ` 
epidermal thickness (MET), mean epidermal cell size (MECS) and the ratio between the length of 
the basal layer and of the granular cell layer (B/G). Replicative activity was studied by determining 

the autoradiographic labelling indices after injection of tritiated thymidine. The rates of incorporation 

of tritiated precursor compounds by skin slices obtained with a keratotome were also studied. The 

results show a significant heightening of replicative activity and a significant change in epidermal 

architecture when compared to a control group of patients. 

The results are given in the table below. 








Controls Acromegalics Significance 
Labelling indices (°4) 50 8-7 
MET (nos. of cells) 452+019 346+011 P<oQ oor 
B/G ratio Ir12+0-02 1:08 + 0°03 03>P>0:2 
MECS (um dia.) IA +038 15:28 +017 Poor 





The incorporation of tritiated thymidine, proline and histidine by skin from acromegalic patients 
showed an increase of between 80 and 100°%. 

These results did not correlate well with the serum levels of growth hormone, but*did with the 
dermal thickness when assessed radiologically. 

It is concluded that the epidermis is profoundly altered in acromegaly, but the degree of change 
observed cannot be accounted for by the level of serum growth hormone alone. 
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CASE REPORTS. 


(1) Granuloma annulare in Mauriac’s syndrome 


Dr Davin GOLDIN, DR ARTHUR ROOK AND DR D.GAIRDNER 
sAddenbrooke’s Hospital, Cambridge 


J.W., male, aged 8 years. Hospital case no. 27 41 33. 

History. He has had diabetes since he was 2 years and 10 months old. Whereas the diabetes has been 
relatively straightforward to manage, stunting of growth and fatty infiltration of the liver, histologically 
proven, have occurred; both are normally associated with poorly controlled diabetes. 

In January 1975 lesions of granuloma annulare appeared on the left forearm, palm and side of neck 
and right flank. 

Family history. There is no known family history of diabetes or granuloma annulare. 

Examination. Typical lesions of granuloma annulare are present in the above-mentioned distribu- 
tion. 

Discussion. The association of juvenile diabetes, stunted growth and hepatomegaly has been referred 
to as Mauriac’s syndrome (Mauriac, 1934). Necrobiosis lipoidica occurs in about 2% of juvenile 
diabetes, as compared with 0'25% of adults (White, 1959). Granuloma annulare, however, appears to 
be uncommon in juvenile diabetes in general, but it has been reported in Mauriac’s syndrome 
(Greenwood et al., 1974). 
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(2) Pyoderma gangrenosum 


Dr Davip GOLDIN AND Dr ARTHUR ROOK 
Addenbrooke’s Hospital, Cambridge 


N.B., male, aged 49 years. Grocer. Hospital case no. 11 25 86. 

History. He has had outbreaks of septic lesions on the skin since 1948. These healed without scar- 
ring. In August 1972 an area of ulceration developed on his right leg. This failed to respond to anti- 
biotics and, over the next few weeks, other lesions appeared on his trunk and limbs. He was admitted to 
hospital and was extensively investigated. The diagnosis of pyoderma gangrenosum was made. No 
other significant abnormality was found. 
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FIGURE I. Pyoderma gangrenosum lesions on back. 


Initial treatment with dapsone was ineffective. He was then given a course of azathioprine, which 
was also unsuccessful. The lesions began to heal when prednisone was given in a dose of 60 mg a day. 
He has continued on prednisone since then and the disease was for a time suppressed on a daily dose 
of 20 mg. Recently he has been getting rew lesions and the dese of prednisone has had to be increased. 
In turn he was put back on azathioprine and then dapsone in the hope of reducing the quantity of 
steroid needed, but neither of these was beneficial š 

Over the course of the illness there have been two intercurrent episodes of quite severe facial acne. 
The first occurred when he was on prednisone 60 mg a day and the second began when he was given 
a course of ‘blood clearing’ tablets by a herbalist. These were found «to contain large quantities of a 
bromide. 

Examination. There are ulcers of pyoderma gangrenosum on the trunk and limbs. These are of 
varying size and age. Large areas of scarring are present. 
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FIGURE 2. Pyoderma gangrenosum lesions on leg. 


Investigations. Histology. There is a large ulcer lined with polymorphonuclear neutrophilic leuko- 
cytes, granulation tissue and numerous plasma cells. The ulcer extends to the deep dermis. There is 
widespread surrounding chronic inflammation, oedema and vasodilatation. No fungi are seen. 

Routine haematological and biochemical investigations were normal except for a raised eosinophil 
count of 920/mm? early in the illness and an elevated ESR (Wintrobe) of 47 mm/h. Early lesions were 
usually bacteriologically sterile. Faecal streptococci, coliform bacilli and pseudomonas were fre- 
quently isolated from sites of longstanding ulceration. Dinitrochlorobenzene sensitisation was positive. 

Other investigations, which were normal, include the following: serum proteins and electrophoresis, 
serum immunoglobulins, Latex and Rose Waaler tests, L.E. cells, leukocyte alkaline phosphatase 
score, Australia Antigen, Widal reaction, sigmoidoscopy, chest X-ray, barium studies of small and 
large bowel. 7 

Discussion. Pyoderma gangrenosum, defined by Perry & Brunsting (1957) as a chronic undermining 
ulcer of unknown aetiology, may well comprise more than one clinicopathological entity, even when 
those cases presenting histologically as a necrotizing vasculitis are excluded. Some 40%, of cases are 
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associated with ulcerative colitis and occasional cases with hypoglobulinaemia (Marcussen, 1955) or 
paraproteinaemia (Roch) er al., 1964, Jablonska er al., 1967). Joint symptoms are present in 30°%, 
irrespective of the presence or absence of colizis. Lazarus et ai (1972) found abnormal delayed sensi- 
tivity in three of four cases. l. 

Our patient has shown no associated diseasz and he was readily sensitized to dinitrochlorobenzene. 
The clinical features are those formerly differentiated as phagecena geometrica, but until the patho- 
genesis of these cases is better understood there would seem to be no adequate grounds for dog- 
matism in subdividing the ‘pyoderma gangrenosum’ ragbag, or for not doing so. 

" It is of interest that Perry & Brunsting 1957, noted that halogen sensitivity may be present. 

August & Wells (1974) have recently discussed the treatment of this condition, which is often 
unsatisfactory. Those cases not assoc:ated with discoverable disease run a very chronic course.. 
A patient under our care with similar lesions continued to develep new ulcers over a period of over 3b 
years, without any evident deterioration in his health (Whittle, 1945). 
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(3) Lichen myxoedematosus, Crohn’s disease and mucinous ovarian carcinoma 


Dr Raj Kopna DR N.LMCNeIL AND DR ARTHUR Rook 
Addenbrooke’s Hospital, Cambridge 


Mrs M.H., aged 61 years, housewife. Haspital case no. 11 39 50 

Past history. In 1942 she hada thyroidectemy fer thyrotoxicosis and in 1961 a right radical mastect- 
omy for carcinoma of the breast. 

Present illness. She has suffered from intermittent diarrhoea and abdominal pain since 1955 and a 
diagnosis of Crohn’s disease was finally established in 1972. In September 1974 she noticed a few skin 
coloured papules on her knees and some thickening of the adjacent skin. Over the next 2 months her 
hands and elbows were similarly affected. 

She attended the out-patient clinic regularly and her bowel disease was kept under good control. 
However, in January 1975, her Crehn’s disease fared up and she felt generally ill with nausea and 
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vomiting. She was admitted to the hospital and found to be in renal failure. Investigations pointed to 
an obstructive aetiology and a laparotomy was undertaken which revealed a large cystic tumour in the 
right ovary. This was compressing both the ureters and there were secondary deposits on the pelvic 
wall and in the liver. = 

Examination (December 1974). Her skin rash consisted of pale, closely set dermal papules over the 
dorsa of the hands, elbows, shoulders and knees, suggesting a diagnosis of lichen myxoedematosus. 
A general examination otherwise was unremarkable except for scars from previous surgery. 

Investigations. Her ESR has varied between 30 and 70 mm/h. Her blood urea was first found to be 
raised at 127 mg% in January 1975. This reached a peak at 222 mg”, but started to fall rapidly when 
the ureteric obstruction was relieved. Her serum thyroxine and free thyroxine index are at the upper 
-limit of normal and Bence Jones proteins were never detected. Serum protein electrophoresis in 1972 
showed an increase of beta and gamma globulin fractions. This pattern has persisted and immuno- 
electrophoresis in December 1974 showed a small but distinct abnormal band in the late gamma 





FIGURE 1. Lichen myxoedematosus lesions on fingers. 


globulin zone. A quantitative estimation of the immunoglobulins gave the following results: abnormal 
monoclonal IgG 500 mg/100 ml, normal polyclonal IgG 1500 mg too ml (normal 700-1700 mg/100 
ml), IgA 180 mg/100 ml (normal 25-425 mg/100 ml) and IgM 57 mg/100 ml (normal 47-170 mg/100 
ml). A repeat estimation after removal of the ovarian cyst has not shown any change. 

Sternal marrow examination showed an increased number of plasma cells but there was no other 
abnormality. 

Skin biopsy (reported by Professor Wilson Jones) ‘There is a dispersed infiltrate of histiocytic cells 
or fibroblasts in the dermis, associated with some increase in connective tissue mucin. I think this 
could well be lichen myxoedematosus and could be the rather more sclerotic stage in the process, in 
which mucin accumulation is not a marked feature’. 

Histology of the ovarian tumour was that of a mucinous cystadenocarcinoma. Rectal biopsy 
showed mild changes suggestive of ulcerative colitis rather than Crohn’s disease. 
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Barium enema favoured the diagnosis of Crohn’s disease. It was normal in 1961 but when repeated 
in 1972 showed loss of haustrations, narrowing and deep ulcers in the entire length of the colon. 

Management. Her Crohn’s disease ran ar uneventful course and could be controlled with pred- 
nisolone (10 mg daily). Azathioprine was tried in 1977 but hac to be stopped because of intolerance. 
In January 1975, however, an exploratory laparotomy revealed a malignant ovarian cyst which was 
removed. The other ovary, uterus and both fallopian tubes were also removed. The ureters had to be 
re-implanted (uretero-ureterostemy). She is current'y receiving chemotherapy for the metastatic 
deposits, Her skin rash seems to have improwed somewhat without any specific therapy. 

Comment. It is indeed remarkable that th:s woman 4as lived through five major diseases including 
two carcinomas, thyrotoxicosis, camedo careinoma ct the breast, Crohn’s disease, lichen myxoedema- 
tosus and mucinous carcinoma of the ovary There is no obvicus statistical or aetiological connection, 
between these «diseases. There is. however one feature in common between mucinous ovarian caf- 
cinoma and lichen myxoedematosas and tha: is deposition of mucin. This is also seen in thyrotoxicosis, 
though not in every case, as pretitial myxoedema. Tom last feature was not seen in the case presented. 


(4) Scleromyxoedema 


Dr Ray KUBBA AND DR R.A.CHAMFION 


Addenbrooke’s Hospital, Cambridge 
Previously shown at The Royal Society of Medicine—(Rook & Moffat, 1956) 


Mr F.L., aged 63 years. Butcher. 

History. In June 1955, he rst presentec with soreness of his fingers and swelling and erythema of 
both hands. These were followed by the gradual appearance of pale papules on his forearms, face, 
ears, neck and buttocks. A diagnosis of Lehen myxpedematosus was then made and confirmed by 
histology. In 1964 he developed mottled erythema below both scapulae and around his umbilicus. By 
January 1957 his papular eruption had cleared bu! sscurred m October 1973. 

Since 1958 he has been developing progressive tightness aad thickening of the skin, most marked 
over his hands and face. By 1964 he had developec severe scicrodactyly and so much tightness of the 
mouth that he was unable to take out his dentures. He was mvestigated extensively at that stage but 
no systemic involvement was detected. He has compiained of widespread aches and pains in his joints 
as well as in his muscles, since tae early part of his ness, In 1966 he experienced pain and weakness 
in his forearms and thighs. Neurological investigations produced equivocal evidence of polymyositis. 
He improved rapidly when given prednisolone (39 mgs daily) but promptly relapsed when this was 
withdrawn in 1969. He has since been or a small maintenance dose. 

Hypertension was discovered in 1969, with signs of left ventricular hypertrophy. He had episodes 
of paroxysmal nocturnal dyspneea, left ventricular failure and ascites during 1972. 

He also has chronic renal fai!are which first became evident in 1969. He has never had proteinuria. 

Examination (February 1975). He has sclerodactyly, and marked sclerosis and telangiectasia of the 
face. His blood pressure is 160.85 mmHg. There are no other abnormal physical signs. 

Investigations. Abnormal. Protein eleccrochoresis showed increased gamma globulins on several 
occasions; immunoelectrophoresis showed abnormal monoclonal IgG. Quantitative estimation 
showed IgA <50 mg/roo mi normal 125-425). AM <3° mg/roo ml (normal 47-140), abnormal 
monoclonal IgG 900 mg/too ral, norma. pelyclonal IgG 5so mg/100 ml (normal 700-1700). Blood 
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FIGURE I. Lichen myxoedematosus in 1956. 





FIGURE 2. Lichen myxoedematosus progressing to scleromyxoedema in 1975. 
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urea 50-180 mg’, (usually around omg, creatinine clearance 34 ml in the 1st h (102 ml in 1964). 

X-rays of both hands showed early arthritis in the distal interphalangeal joints and both wrists. 
Barium enema showed diverticulos:s. 

EMG showed polyphasic units aad seme ‘dive-bombing’ noises for up to 5s. 

Histology. In 1955, a skin biopsy from the dorsal surface of a finger showed only interstitial infiltra- 
tion of the upper corium with a metachromatic substarze, which was identified as mucin by special 
stains. In 1964, a biopsy from an erythematous patch on the anterior abdominal wall also showed 
moderate deposits of mucin in the apper corium. 
` Muscle biopsy (left-deltoid} showed mild, non-specific degenerative changes. 

Normal or negative. Full blood couat, E.S.R.; seram electrolytes, calcium, phosphorus, liver 
function tests, cholesterol, blood glucose, W.R., Pau! Bunnell test, creatinine phosphokinase; L.E. + 
cells, autoantibddies and Rose Waaler tests; urinary amino acids, 17 ketosteroids and 17 ketogeni¢ 
steroids. 

X-rays of chest, shoulders and hips, Barium swallow, ntravencus pyelogram and electroencephalo- 
gram. 

Treatment. In 1974 he was treated with intermittent courses of melphalan, and later on a continuous 
regimen. A total of 335 mg of melphalan was given beween 5.7.74 and 3.12.74. Improvement first 
became evident on 23.1.75 and by 27.2.75. his lichen myxoedematosus had cleared. The sclerosis of 
the skin was, however, unaffected. 

He is also receiving enteric to prednisolone, 2 mg daily, methyl dopa, spironolactone, fruse- 
mide and Slow K. 

Comment. Melphalan has previously been used with success in the treatment of lichen myxoedema- 
tosus (Feldman et al., 1969). Our case also demonstrates “hat spontaneous resolution can occur. Other 
interesting features of this case are unexplained chron:c renal failure and a polymyositis. An associa- 
tion of scleromyxoedema and dermztomvositis was reeeatly reported (Johnson et al., 1973). 
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(5) Discoid lupus erythematosus 


Dr M.A.SMITH 
Essex County Hospital, Colchester 


Mrs E.M., aged 48 years. Housewife. Hospital case ne. 0.3 47 59. 2 

History and examination. In 1953 she developed patches of lupus erythematosus on the right side of 
her nose and cheeks. 

In 1966 the lesion on her nose was grafted with split sin from behind her ear. Other patches were 
helped by infiltration with triamcinolone suspension. 

In 1969, LE lesions appeared in her nostrils and op ker cheeks and ears. In 1971 she developed 
malaise in the summer. She was treated with chloroquine. 200 mg twice daily for 4 months, and again 
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FIGURE I. Lupus erythematosus on soles, 


for 5 months in 1972. It was not given in April 1973 owing to the development in the right eye of a 
minimal blind spot which had disappeared by June. Later in 1973 she developed LE on the buccal 
mucosa, deltoid areas, upper back, and flexor aspects of the palms, fingers, soles and toes. She also 
developed malaise, arthralgia, low grade pyrexia and loss of weight. 

Prednisolone, 20 mg daily, and azathioprine, 50 mg twice daily, were given for a few weeks, with 
little improvement, and in August 1973 she was admitted to St George’s Hospital, London. Coal tar 
paste occlusive bandages were applied to the hands and feet, and later 10 ml of triamcinolone sus- 
pension was infiltrated into the hands and feet under a general anaesthetic. Mepacrine provoked a 
lichenoid eruption, and in May 1974, when her malaise and skin lesions were worse, prednisolone, 
20 mg daily, caused some improvement. 

In January 1975 she had a blood pressure of 190/96 mmHg, a tachycardia, Cushingoid appearance, 
malaise, and swelling of the salivary glands, not apparently controlled by the steroids so prednisolone 
was discontinued. Since then the only systemic treatment has been Distalgesic, indomethacin, 
frusemide and Slow K. 
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Investigations. Tests for LE ceils have always been negative. The test for anti-nuclear factor 
became weakly positive in the last 2 years, bat has otherwise been negative. 

There has been a tendency to leukopenia (aroend 3000 per mm®*); ESR 10-20 mm in 1 h. 

In 1971, thyroglobulin, mitochondriak smooth musele and gastric parietal cell antibodies were not 
demonstrable. Radio-isotope studies have shown thaz she is euthyroid. 

Comment. In the past 2 years this patient has beer crippled by the lesions on her hands and feet; 
the other skin and mucosal lesions have beer quiescent. From time to time she gets systemic symp- 
toms of malaise. Grafting for some of the lesions on the feet is under consideration. 


D 
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(6) Juvenile generalized pustular psoriasis 


Dr J.B.LYON 
Ipswich Hospital 


P.J., male, aged 5 years. Hospital case no. zi 59 18. 

History and examination. Since May 1¢72 he has had episodic attacks lasting up to 2 months in 
which his skin becomes erythrodermic and suidded with numerous sterile pustules, as well as showing 
scaling. During the attacks he is toxic aad iJ], with high septicaemia-like temperature and rigors. 

Family history. His parents and siblings tave no history of psoriasis, but his paternal aunt has. 

Investigations. Histology of 2 pustule confirmed the diagnosis of pustular psoriasis. Hb 8 e". WBC 
up to 35,000/mm*, with 80%; polymorphs, ESR 46mm in 1 h. Serum calcium 8-6 mg’; blood urea 
and liver function tests normal. Blood cultures, sterile. Swabs from pustules have been sterile, but 
from his skin surface have grown Staph. aureus and Staph. albus. Immunoglobulins IgA, and IgG 
normal; IgM low (41 mg®%,). Alpha-2 globulin is raised. 

Treatment. During the first attack prednisone 5 mg twice daily and penicillin were of no benefit. 
Methotrexate has been used in subsequent attacks, which occur every 2 to 4 months. Usually three or 
four courses of 1:25 mg daily for 4 days followed by a break for 3 days are needed to bring an attack 
under control. He also receives Floxapen, iron and nystatin for oral candidiasis. Local applications 
have been bland, non-steroid preparations. 
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(7) Nummular eczema with staphyloceccal sensitivity . 


Dr ESTHER WELBOURN, De R.ECuampio~ anp DR W.E.PARISH* 


Addenbrooke’s Hospital, Cambridge, and The Lister Instituae,* Elstree now at Sharnbrook, Bedford) 


Mrs H.G., aged 64 years. Clerk. 
History. She gives a 36 year history of nammular eczema, initially intermittent but for some years 
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almost unremitting. Individual exacerbations have sometimes been associated with depression. She 
has also had frequent episodes of staphylococcal boils and styes. These, and other such infections as 
tonsillitis and dental sepsis, as well as complicating attacks have often aggravated and even initiated 
exacerbations of the eczema. S 

In 1970 she developed a clinical nickel sensitivity, confirmed by patch testing. 

Family history. None of her parents or her sixteen siblings have had eczema or atopic disorders. 

Examination. She has a typical nummular eczema mainly on extensor aspects of her limbs. 

Investigations (Demonstration available). Repeated swabs, not surprisingly, have grown Staph, 
aureus from eczematous lesions as well as from normal skin, nose and infected lesions. 

Intradermal tests have repeatedly shown an immediate, a 4 h (Arthus) and a delayed type hyper- 

*sensitivity to various staphylococcus aureus (pyogenes) antigenic preparations, and, to a lesser extent to 
Staphylococcus albus preparations. A skin sample of an Arthus response showed slight neutrophil 
infiltration, and by immunofluorescence, staphylococcal antigen, IgG and complement C3. No IgE to 
account for the immediate response was seen in the skin sample. 

In agglutination tests using red cells treated with phenol extracted staphylococcal antigens including 
teichoic acid, the direct titre was 1/32, the antiglobulin titre for IgG was 1256 and for IgM nil (i.e. 
<32). The complement lysis titre was 1/16. When total extracted soluble antigens or protein antigen 
were examined by similar methods, the direct titre was 1/128, and the antiglobulin titre for IgG was 
1/1000. Complement was fixed at a serum titre of 1/4. The serum therefore contained IgG antibodies 
to several staphylococcal antigens, and the complexes fixed complement weakly. It was demonstrated 
that the patient’s IgG was a true antibody, with binding of the Fab portion, and not an antigen non- 
specific effect of the Fc portion of the molecule. 

Monolayers of human embryo cells, or homologous skin cells, firmly absorbed staphylococcal 
antigens added to the cultures. Subsequent treatment with the patient’s antibody to the antigens, plus 
complement, lysed or severely damaged the cells. 

Comment. This patient is one of 122 patients with disseminated eczema who have been investigated 
clinically and immunologically for the role of bacterial, especially staphylococcal, sensitivity. The 
results will be published shortly. S 

She and other patients provide circumstantial evidence that various types of allergic reaction to 
various staphylococcal antigens may play an important contributory, but not necessarily initiating, 
role in a considerable proportion of these patients. The therapeutic response to topical and systemic 
antibiotics is often encouraging, but not as dramatically so as might be wished. 


(8) Nickel sensitivity resembling bullous pemphigoid 


Dr Ray KUBBA AND DR R.H.CHAMPION 
Addenbrooke’s Hospital, Cambridge 


Mrs C.B., aged 55 years, housewife. Hospital case no. 44 59 07. 

Past history. In 1962 she had a Pott’s fracture of her left ankle, which was fixed with a Vitallium 
screw. In 1966 she developed*hand eczema which took several months to clear. 

Present illness. This began in June 1974, when she started to develop blisters on her left leg. These 
continued to appear, a few at a time and caused only minimal discomfort. On direct questioning she 
admitted to having reacted to metals many years ago. 
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FIGURE I. Pemphigeid- ike eruption on left leg. 


Examination (June 1974). She is quite a fit weman, though partially deaf. She had a few intact 
blisters on her left leg, below the knee. They were tense with clear serous contents and measured 
1-4 cm in diameter. There were severa. cther burst blisters in various stages of healing. There was no 
eczema on the affected leg and no scarring. There was a selitary patch of discoid eczema above her 
right elbow. 

Investigations. Patch tests: nickel sulphate + + (eczematous reaction), cobalt chloride + +. 

Intradermal tests: nickel sulphate (cos ml, O21") caused 8 mm weal at 15 min, 20 mm weal at 12 
h, and a tense bulla by 48 h. There wes no significant reaction to control, cobalt, chrome, molyb- 
denum, candida albicans, trichophytin or tuberculin. 

A biopsy from an intact bulla on the left leg was consistent with a diagnosis of bullous pemphigoid. 
A biopsy from the bullous intradermal reaction also showed a subepidermal bulla and an acute in- 
flammatory infiltrate consisting of po! ymorphonuclear neutrophils and eosinophils. 

Immunofluorescence: (Dr K. Kraft). Both Diopsies and the patieft’s serum were examined for 
direct and indirect immunofluorescence respectively, No immunofluorescence could be seen any- 
where, particular attention being givem to the basement membrane zone. 

X-ray of her left ankle showed the presence ef a screw and secondary osteoarthritis. 
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FIGURE 2. Bullous reaction to intradermal nickel injections at 48 h. Plaque of 
eczema on right upper arm. 


Treatment. Her bullous eruption could be suppressed by using Dermovate ointment under poly- 
thene occlusion. The metallic screw was removed on 13.3.75- F 

Comment. There is evidence to suggest that her pemphigoid-like eruption was caused by nickel 
leaching out of her metallic screw. There are several reports in the literature of cutaneous reactions to 
metallic implants. Such reactions are usually eczematous, an exception being a case of an urticarial 
reaction to a Vitallium nail (McKenzie, Aitken & Ridsdill-Smith, 1967). More recently metal sensitivity 
has been shown to be responsible for loosening of joint prostheses (Mervyn-Evans et al., 1974). 
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(ak Morphoea following chicken pox 


Dr J.SINGH AND DR G.A.BECK 
Peterborough District Hospital i 


K.T., female, aged 12 years. Hospital case no. 21 23 09. 
History. This patient had an unexceptional attack of chicken pox 4 years ago and following this 
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developed a number of whitish patches, Recently these Lave increased in size. The lesions do not itch 
or hurt. 

Family history. There is no significant family history 

On examination. There are eight lesions dostributed over her back, abdomen and upper thighs 
varying in size from os to 2-5 cm in diameter. Each Esion is surrounded by a narrow pink, scaly 
margin and centrally there are prominent follicular orfices. The lesions feel hard and are mobile. 

Investigations. Her ESR is 5 mmh and her blood coant is within normal limits. 

Histology. The thigh skin biopsy shows marked eosinephilic degeneration of the collagen within the 
dermis and there is a patchy lymphocytic infiltrate ia the lower dermis extending into the sub- 
cutaneous tissue. There is hyperkeratosis of the overlymg epidermis but no other features. 

These changes are consistent with those seen in momphoea (F. J. Fawcett). . 

Comment. Tħe lesions have remained unchanged over the past 4 years. The patient’s mother says 
that they have jncreased in size but the patient herseE feels that they are about the same size. No 
treatment has been given. 

We are not aware of this cutaneous complication of chicken pox. 


(10) Morphoea arising in a hypoplastic breast 


Dr David GOLDIN AND Dg R.H CHAMPION 
Addenbrooke's Hospital, Cambridge 


R.S., female, aged 26 years. Hospital case no. 42 09 0. 

History. Two years ago a small red spot appeared œ her right breast, which has been hypoplastic 
since puberty. This rapidly enlarged and became inJerated over a period of 6 months. 

On examination. There was a plaque of morphoea 2rsing just below the right nipple and extending 
to the mid-line in a linear fashion, It was fixed to the underlying bones. 





FIGURE I, Morphoea involving hypoplastic breast. 
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Investigations. Skin biopsy confirmed the diagnosis of morphoea. There was no evidence of malig- 
nancy. Chest X-rays revealed no other abnormality. 

Progress. There has been some regression. The morphoea is now only fixed to the sternum. Haelan 
Cream controls the irritation. . 


(11) Calcinosis universalis 


Dr Raj KUBBA AND Dr R.H.CHAMPION 


Addenbrooke’s Hospital, Cambridge 


Miss C.M., aged 35 years. Hospital case no. 33 82 17. 

History. From the age of 3 years she has had progressive calcification in the subcutaneous tissues 
and muscles, with contractures of her limbs. There is no positive evidence that it started as derma- 
tomyositis. She was unable to walk before she was 8, and has been in a kneeling position since the age 





FIGURE 1, Calcinosis universalis. The patient in her specially designed mobile chair. 
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of 13 years. Calcium deposits are more pronounced around the pelvic and shoulder girdles and élbows 
and knees. They often get infected when calcium is extruded by ulceration and sinus formation, 
followed by slow healing. 

Family history. Both her parents died of unrelated illness. She has one brother who is healthy. 

Examination. She is intelligent and mentally alert but gross'y underweight. There is gross calcifica- 
tion of subcutaneous tissues and muscles, with severe contractures of her hands, arms and legs. Her 
skin is shiny and atrophic, and there are multiple discharging sinuses with calcium deposits at the base. 
Her locomotor function is limited to movement of two fingers cf the left hand and some movement at 
“elbows and shoulders. There are no abnormalities of respiratery, cardiovascular or central nervous 
systems. 

Investigations. She has had extensive and repeated investigations at various centres. These have 
shown that déposits are made up of calcium phosphate and are not in equilibrium with the extra- 
cellular fluid. Skeletal surveys have shown varying degrees cf soft tissue calcification. The following 
tests were normal or negative: serum. calcium and phosphorous, creatine phosphokinase, plasma 
proteins, liver and renal function tests, Rose Waaler test and electromyography. 

Treatment. Her drug therapy has included corticosteroids, ACTH, EDTA, Aludrox, and probenecid. 
More recently she was treated with diphosphonates (sodium etidronate 600 mg daily) for 1 year. 
During this period her serum calcium, phosphorus and urinary hydroxyproline were monitored and 
skeletal surveys carried out #t 6-mmonthly intervals. There was no clinical or radiological improvement. 

Social Background. She has always needed a great deal of eare and attention. After the death of her 
father in 1969, with no other available relatives or friends, this could only be provided in hospital. She 
spent 3 years in our dermatology ward. No suitable accommodation in a young chronic sick unit was 
found. For the past year, largely through her ewn determination and with great help from the Social 
Services and from Voluntary at she has managed to live by‘herself in an adapted council house. She 
needs help with turning over, meving, dressing and feeding. Someone in the flat above her helps her 
at night. She has a specially designed mobile chair and ‘Possum’ (POSM—patient operated selector 
mechanism). With a switch like a morse code key she can switch on her television or her record player, 
open and close the front door, and several other things. She also has a Possum typewriter. 

She has not only managed to obtaiz an external honours. degree in philosophy and theology from 
London University but has also been able to write children’s stories for the B.B.C. and to review 
children’s books for the local newspapers 


f (12) Urticaria, amyloidosis and deafness. Muckle Wells syndrome 


Dr R.H. CHAMPION 

Addenbrooke's Hospital, Cambridge 

Previously shown at St John’s Hospital Dermatology Society in December 1962. Eastern Counties Dermatological 
Society in March 1972 


A.W., female, aged 29 years. Hospital case no. 20 90 30. 
S.W., female, aged 4 years. 
S.W., male, aged 1 year. 

History and examination. Mrs W. has had a rash every day of her life from the age of 2 years. 
Individual lesions last for up to 24 h, and sometimes itch. The eruption consists of erythematous 
macules, some of which are maculopapular or even urticarial, up to 2 cm across (Fig. 1). The lesions 
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FIGURE I, Close-up of irregularly shaped erythematous and urticarial lesions. 
D 


are often irregularly shaped and confluent. Other clinical features have included: joint pains of 
moderate severity from the age of 2 years (‘atypical rheumatic fever’) but without true arthritis; red 
sore eyes due to episcleritis and vernal conjunctivitis; anaemia; perceptive deafness from adolescence, 
worse recently. 

The children. Both children were noted to have an exactly comparable rash from the day of birth. 
With a daily changing pattern this rash has never cleared completely. 

The daughter, now aged 4 years, has had rather ill-defined joint pains in her knees and ankles for the 
past year, and a doubtfully abnormal audiogram. Otherwise both children are well. There are no 
other siblings. 

The parents of Mrs W. Both her parents are well clinically, and have normal blood counts and serum. 
proteins. She has one brother who is unaffected. 

Investigations. Mrs A.W. Abnormal. Hb 7-11 g °% (from early childhood); normochromic anaemia, 
unresponsive to oral and parenteral iron. WBC 14-22,000/mm*, polymorph leukocytosis. ESR 
80-110 mm/h (from early childhood). Serum proteins 8-5 G°,,, raised Gamma, Beta and Alpha-2. 
Serum iron 39-65 ug/100 ml. 

8 Normal or negative. X-rays of chest, knees and hands; blood urea; urinalysis; LE cells, anti- 
nuclear factor, anti DNA antibodies; serum complement; WR, toxoplasma, rubella, brucella and 
Australia antigen serology; electron microscopy of centrifuged serum for virus or immune complex 
particles. Renal biopsy has not been performed. 

The children 

Hb 8:3 g%. WBC 20,000 mm? (46%, polymorphs). 
Hb 100 g%. WBC 14,000 mm? (46%, polymorphs). 
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Comment. This syndrome was originally described from Desbyshire in 1962 by Muckle & Wells: It 
seems that seven other families or isolated cases have been recarded since (Black, 1969; Lagrue et al., 
1972). The characteristic feature is the skin eruption bat this has been absent in some familial cases. 
It is erythematous, sometimes urticarial anc because of the small lesions may have a superficial 
resemblance to cholinergic urticaria from which it cleaty differs. The eruption closely resembles that 
of Still’s disease, under which diagnosis this femily was previously described (Jones & Champion, 
1973). Onset is usually in childhoed bu: may be later. Onset at birth in these two children is remark- 
able. Perceptive deafness with nerve and cochlear deg=reration eften starts in later childhood, but may 
be absent. Renal amyloidosis and rena. failure tend tc occur in adult life, but not in all cases. The 
relationship of this disease to other types of hereditary primary amyloidosis without urticaria, and to 


familial Mediterranean fever is obscure (Gafni, Sohar& Heller, 1964; Cohen, 1967). D 
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(13) Follicular keratoses 


Dr David GOLDIN AND Dr R.H.CHAMPICN 
Addenbrooke's Hospital, Cambridge 


W.F., male, aged 72 years. Retired. Hospizal case mo. 44 67 98. 

History. In 1947, when he was aged 45 years, he developed follicular keratoses. Although the serum 
vitamin A level was normal, he was treated with oral vitamin A and resolution of the rash occurred 
after 6 months. He reports that his skin remained clear antil the summer of 1974, when the rash 
recurred, starting on his shoulders and spreading tc the bady, Six months before the recurrence, he 
was found to have hypertension, which is controled on methyl dopa. 

Family history. There is no relevant family history. i 

Examination. There is a patchy distribut.on of felbcular keratotic papules on his shoulders, back and 
the lateral aspects of the thighs. 

Investigations. Full blood count, ESR, Ever funcion tests and chest X-ray are normal. 

Histopathology of skin taken from the thigh stows keratin-plugged, dilated follicles which are 
surrounded by and superficially invaded by a moeerate cellular infiltrate, principally composed of 
lymphocytes. 
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FIGURE I. Follicular keratoses on buttocks. 


Treatment. Retinoic acid cream was helpful initially, but was discontinued because it made him sore. 
He is now using 2°%, salicylic acid ointment. 9 
Comment. This case of follicular keratosis does not appear to fit into any of the named entities. 


(14) Folliculitis 


DR J.SINGH AND DR G.A.BECK 
Peterborough District Hospital 


B.T., female, aged 26 years. Library assistant. Hospital case no. 16 39 35. 

History. For 4 years this patient has had a papular eruption confined mainly to her arms, breasts 
and thighs. Individual spots fade in a few days leaving a stain. The lesions start as small whiteheads, 
or sometimes as yellow heads, but dry up to leave brown dots that can be picked out. The lesions do 
not itch or hurt. 

Past history. In December, 1971 she presented with ovarian endometriosis. Two cysts, one from 
each ovary, were removed. Both ovaries were left behind. She relates the start of the spots to this 
operation. 

Family history. Her father bas eczema and she herself gets occasional hay fever. 

On examination. Most of the lesions are tiny follicular scabs distributed over her upper arms, 
breasts and inner aspect of thighs. There is also extensive excoriation of the lesions. 

Investigations. Her ESR is 7 mm/h and her blood count and serum electrolytes are normal. Her 
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FIGURE I. Follicular lesons on arm, 





FIGURE 2. Follicular lesioas en breasts. 
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FIGURE 3. Close-up of lesions on arm. 


chest X-ray is normal. Mycological and bacteriological investigatibns have been negative. C. Minu- 
tissimum has been isolated from her toe webs. The Mantoux Test is negative (1 : 10,000). The auto- 
antibody screen is also negative and her immunoglobulins are within normal limits. 

Histology. Sections show hyperkeratosis and a small area of parakeratosis. There is marked plugging 
of the hair follicles by keratin and one biopsy shows within the epidermis a small superficial abscess 
composed of neutrophil polymorphs within the edge of a hair follicle. Within the dermis there is a 
mild patchy infiltrate, of lymphocytes and plasma cells, some of which is arranged around small blood 
vessels. 

These are the features of a non-specific folliculitis (F.J. Fawcett). 

Course and treatment. Initially Terracortril spray did not improve her skin and she was given 
tetracycline, 250 mg, daily, for 8 months. During this period two courses of ultra-violet light were also 
given. As there was no improvement retinoic acid lotion (Retin-A) was tried without success. i 

Comment. As this patient has been in the habit of having two or three baths a week, always with 
added bath oil, an initial diagnosis of ‘bath oil acne’ was made. She has stopped using the bath oil for 
the past 1} years, but the lesions have not changed much during this period. 


(18) Follicular pityriasis alba 


Dr G.A.BECK . 
North Cambridgeshire Hospital, Wisbech 


L.W., female, aged 8 years. 
History. For 3 years she has had gradually spreading patches on her lower limbs. These started on 
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FIGURE I. P_aqne of follicular lesions on leg. 


Ber left leg, then her right thigh, and during 2 years of observation she has gradually developed 
fresh smaller patches on both legs and the left thigh. all on the anterior surface. For the past year 
she has had one patch on her right forearm. 

Examination. The lesions consist of well defined patches of paler skin studded w.th prominent 
follicles which tend to be rather more marked toward» the margins. There was faint erythema when 
she was first seen, but this has never been marked. The original lesion on her left leg is still the largest 
(12<9 cm), others varying with duration Gown to abeut 1 cm. > 

Investigations. Mycology has been negative on three occasions (Dr Clayton). Blood count normal, 
ESR 4 mm/h. 

Histology. 18.5.73. (Dr D.Eakins) ‘Slight hyperkeratosis and parakeratosis. Some fibrosis round 
hair follicles. Few inflammatory cells mairly lymphocytic in the dermis. Features de not permit a 
diagnosis of follicular mucinosis’. 

17.12.74. (Professor E.Wilson Jones) “Meld chronic eczema with some degree of serous crusting and 
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parakeratosis. At one point the reaction seems to be centred at the mouth of a follicle. Changes too 
inflammatory for PRP.’ 


(16) The Graham-Little syndrome 
Follicular keratosis with cicatricial alopecia je 


Dr RAJ KUBBA AND DR ARTHUR ROOK 


Addenbrooke's Hospital, Cambridge 


Mrs I.S., aged 46 years. Housewife. : 

History. This patient first noticed a small patch of alopecia in the frontal area of her scalp in 1970. 
This has persisted and many more patches have since appeared without any sign of regrowth. Since 
early 1974 she has gradually developed an irritable rash on her arms and back. She has been depressed 
for the past year or two and attributes this in part to losing her hair and the fear of impending baldness. 

Past History. She suffered from meningitis as a child. She has no children. 

Examination. In the scalp there were many small patches of cicatricial alopecia, some of which 
showed slight erythema. Some follicles showed plugging, but there wasno evident folliculitis. On the 
extensor aspects of the forearms and in the lumbosacral region there were well defined large groups of 
horny follicular papules. 

Histology. (1) Biopsy from the scalp. This showed destruction of hair follicles, follicular plugging 
and hyperkeratosis and an invasive perifollicular infiltrate consisting of lymphocytes with a few 
histiocytes. e 





FIGURE 1. Cicatricial alopecia. 
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FIGURE 2. Follict ar lesions en arm. 


(2) Biopsy from the forearm. This showed simiar but more severe changes than the scalp biopsy. 
In one area a granulomatous infiltrate was seen surrounding a ruptured follicle. 

Management. The skin lesion» have cleared with local applications of retinoic acid (Retin A). Her 
scarring alopecia is being treated with intralesiom:! steroids through a Porton jet injector, but so far 
no improvement is evident. 

Discussion. This is the so-called Graharm—LittE syndrome, which is also associated eponymously 
with Lassueur of Switzerland and Piccardi of Italy The essential clinical features of the syndrome are 
cicatricial alopecia and follicular keratosis: the harny papules are usually grouped in plaques but may 
be widely disseminated. Most of the patients have been women aged 30-60 years. The time relations 
of these two manifestations of the syndrome are mtcrestingly variable. Both may appear more or less 
simultaneously, but more often the alopecia precedes by months or years (e.g. 10 years) (Graham- 
Little, 1915; Beatty & Speares. 1915) the suddem onset of follicular papules on the trunk and limbs. 
The papules may disappear after a few menths Cp "o recur after an interval (Senear, 1920) whilst the 
alopecia progresses slowly but relentlessiy. In some cases pubic and axillary hair is lost, without 
clinical evidence of scarring in these sites, although histologically the follicles are found to have been 
destroyed. 

Much inconclusive discussion has been concemed with whether or not this syndrome is a variant of 
lichen planus (Pagès er al., 1961). The most recent studies | Alessi & Dal Pozzo 1968; Valentino er äl., 
1974) favour the view that it 1s a distinct entity. 
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. (17) Keratosis pilaris with recurrent folliculitis decalvans 


Dr Ray KUBBA, Group CAPTAIN J.N.S.MITCHELL AND DR ARTHUR ROOK 
Addenbrooke's Hospital, Cambridge 


Mr P.M., aged 18 years. Hospital case no. 44 92 80. 





FIGURE I. Cicatricial alopecia. 


56 Case Reports 





FIGURE 2. Folliculor lesions on back. 


History. This patient was born prematurely and when 5 days old underwent an abdominal operation 
for some reason now unknown. His head was noted to be scurfy at birth and his skin has always been 
dry and rough. His main problem however has been repeated infections of the scalp from the age of 2 
years. These were frequently associated with severe irritation and scratching. He started to lose hair 
when aged 5 years and this continued until 3 years ago. 

Family history. His parents are unrelated and zo similar condition is known to have occurred in the 
family. 

Examination. He is racially part Caucasoid and part negroid and shows normal physical and mental 
development. There is marked diffuse, cicatricial alopecia of the fronto-vertical areas of the scalp with 
normal negroid hair in ether areas. His cutaneous eruption consists of horny follicular papules most 
profuse on the chest, the back and the extensor surfaces of the limbs. His nails and teeth are unaffected. 

Histology. A biopsy of a papule from the back showed features of keratosis pilaris. There was no 
dyskeratosis or any other features of Darier’s disease. Another biopsy of a papule from the back of the 
neck showed atrophied hair follicles surrounded by foreign body giant cells, acanthosis of the over- 
lying epidermis, and a moderate perivascular infiltrate. 
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Treatment. He has received intermittent antibiotics, systemically as well as topically, for recurrent 
scald infections. About 3 years ago, however, he was started on continuous oral tetracycline (500 mg 
daily), which has prevented further hair loss; in fact there is some evidence of regrowth in the alopecic 
areas, He is now beginning to grow a beard and this so far is*unaffected. His cutaneous eruption has 
never been troublesome enough to require treatment. 

Discussion. There are several syndromes combining keratosis pilaris and cicatricial alopecia which 
are proved to be hereditary, and others which, from their early onsef, are believed to be so. Cockayne 
(1933) accepted as ‘ichthyosis follicularis with alopecia’ a rare syndrome reported only in boys and 
showing many of the features present in our patient. There was insufficient evidence to determine the 
mode of inheritance. Zeligman & Fleisher (1959) described under the same label two negro boys aged 

*8 and 3 years with complete or almost complete absence of hair and with widespread keratotic papules. 

Kuokkanen (1971) reported in five members of a family a syndrome which appeared to reach its full 
development only in males. Keratosis pilaris decalvans of the face and later of the neck and limbs was 
associated with redness and scaling of the scalp leading to hair loss, and with keratoderma of the distal 
third of the palms. 

Degos & Delzant (1961) drew attention to the association of keratosis pilaris rubra with cicatricial 
alopecia of early onset. 

The recurrent episodes of infection in our patient are not mentioned as such in the case reports we 
have studied, but ‘inflammatory changes’ are referred to both by Cockayne (1933) and by Kuokkanen 
(1971). 
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(18) Xanthoma tuberosum and gout 
Dr J.B.LYON 
Ipswich Hospital 


R.P., male, aged 49 years. Electrical Salesman. Hospital case no. 36 36 58. e? 

History. He has had lumps on his elbows, thighs and heels for 15 years. Recently he has had breath- 
lessness on exertion. Apart from gaining weight, and occasional bronchitis, he has otherwise kept well 
over the past 20 years. 

Family history. Non-relevant. 

Previous history. He had infective hepatitis in 1942. 

Examination. There are typical lesions of xanthoma tuberosum on his elbows, buttocks, thighs, 
knees and Achilles tendons. There are also gouty tophi on his ears. He is over weight. His blood 
pressure was 190/120 mgHg, but with treatment it is now 140/100 mmHg, and he is no longer in 
cardiac failure. 
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FIGURE I. Tuberous xanthomata over elbows. 





FIGURE 2. Gett toaphus on ear. 


Investigations. Histology of nodules from his buttock and elbow confirms the diagnosis of xanthoma 
with typical foam cells, fibrous tissue, and no infiaramatory reaction. Glucose tolerance test was por- 
mal. Fasting blood cholestero! 190 mg’ ,: triglycer des 135 mer beta-lipoproteins 368 mp"... pre- 
betalipoprotein 116 mg". - chylomicrons 6 mg ‘<ll normal). His uric acid was 9-4 mg’, falling to 
5'0 mg”, with treatment. His blooc urea was $2 mg”, falling to 43 mg”, and his LDH 460 units 
falling to 270. ECG showed left veatricular hypersrephy. Chest X-ray showed pulmonary oedema. 

Treatment, He has been treated with Lanexin. frusemide, Slow K, propranolol, methyl dopa, 
allopurinol and weight reduction. 
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(19) Lipid deposition in the dermis following renal transplant 


Dr Davip Gong, DR S.O.B.ROBERTS AND DR D.B.EVANS 


Addenbrooke’s Hospital, Cambridge 


J.B., female, aged 40 years. Hospital case no. 39 30 98 ° 

History. Following a renal transplant 2 years before, in October 1972 a rash developed on both arms 
and on her left thigh over a period of about 6 weeks. Since then there has been a tendency for the 
eruption to extend distally and possibly to clear at the proximal borders. There is no irritation. At the 
etime of onset she was taking prednisolone 17:5 mg daily, azathioprine 100 mg daily, methyl dopa, 
ffusemide and potassium supplements. She also has severe steroid-induced bilateral åseptic necrosis 
of both femoral heads and is awaiting an operation for bilateral hip replacement. , 





FIGURE I. Lipid deposits on upper arm. 


Past History. Prior to her present troubles, she never suffered from any skin disorders, nor was 
pruritus a problem when in renal failure. Proteinuria was initially detected in her first pregnancy in 
1957. She suffered from pre-eclampsic toxaemia in three subsequent pregnancies in 1960, 1962 and 
1965. Anti-hypertensive therapy was first commenced by her general practitioner in 1968 and at that 


_ time her blood urea was 68 mg". By June 1972 she was considered to be in terminal renal failure 


due to bilateral pyelonephritis and in September of that year she had a bilateral nephrectomy and 
was started on the intermittent haemodialysis programme. Transplantation took place in October 
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1972 and her subsequent progress with regard to ber renal function, despite two early episodes’ of 
threatened rejection, is considered satisfactory. 

Examination (December 1974.. Her skin is gereraly thin and atrophic, presumably due to the 
steroid therapy. On the antero-medial aspects of the arms and the antero-lateral aspect of the right 
thigh there are clearly defined sheets of abnormal «kim. The central area of a typical eruption has a 
reticulate pattern with small papules, some creamy and others more yellow coloured on a dusky 
background. The appearance is dather similar to pecudexanthoma elasticum. Around these areas are 
margins of erythematous skin about 2 cm wide. 

Investigations. Biopsies were taken both from an accive margin of a lesion and also from the centre, 
but rather surprisingly the histopathology of beth was identical: ‘The epidermis is thin and mildly 
atrophic but shews no other significant abnormality. The dermis shows separation and fragmentation” 
of collagen bundles and elastic fibres and an excess of mucinous material between the fibres. In the 
papillary dermis there are large empty spaces, seme surrounded by multinucleate giant cells. Frozen 
section reveals that these spaces are filled with lipid and that, although concentrated in the upper 
dermis, these deposits are present between the collagen bundles in the reticular dermis. Scattered 
macrophages and giant cells contain vacuoles of fat, but a large amount is extracellular. Foamy 
histiocytes are not a feature and there is no chrcnix inflammatory response. The properties of this 
lipid material (it is doubly refractile and is seen as a fine basketweave pattern which disappears on 
heating, it is completely dissolved in paraffin sections, it is stained by Sudan dyes, has slight PAS 
positivity), indicate that it is a mixture of substances, predeminantly neutral fat and triglycerides. It 
does not exhibit the properties of cholesterol. The distribution of the lipid in the dermis indicates 
that it is due to lipid deposition rather than to alteration in composition of pre-existing fat. Thus these 
lesions are eruptive xanthomata Of the type uswali» secondary to hyperlipaemia’ (Dr J.R.Anderson). 

Shortly after the onset of the fash, a fasting seram cholesterol was 372 mg/1co ml (normal range 
140-240 mg/100 ml) and the serum triglycerides = 40 mg/100 ml (normal range 50-150 mg/roo ml). 
The serum lipoprotein estimation showed a Fredrickson type Ib pattern. Overt diabetes has not been 
a problem. 

Comment. This lady has developed eruptive xn -homata in an unusual distribution. We know of no 
other reports of similar findings and there has beea no development of xanthomata in a series of more 
than 100 post renal transplant patients examined by one of us (Roberts). Hyperlipidaemia and 
hypercholesterolaemia are commonly a feature of chronic renal disease as well as being a characteristic 
of the nephrotic syndrome. In their recent review, Cramp, Moorhead & Wills ( (1975) discussed this 
finding and the various possible ceusative mechan ‘sms. Continuing hy perlipidaemia in post-transplant 
patients is thought to be due to continuous cortivesteroid therapy (Ghosh er al., 1973; Casaretto et al., 
1974) though normal serum lipids may be ‘oand in younger stable post-transplant patients on 
alternate-day corticosteroid therapy ‘Beaumom: e al., 1975). That accelerated atherosclerotic vascular 
disease accounts for the maority of deaths in patients on long term maintenance haemodialysis has 
been widely reported and it is probable that there is an increased prevalence of cardiovascular disease 
in post-transplant patients Lowrie er al., 19735 Gurland et al., 1973; Evans, D.B. , unpublished). The 
distribution of the xanthomata ir. this patient & curious and prompts us to speculate that the lipids are 
accumulated at sites where stercid-induced col agen degeneration may be greatest. Further studies 
and lipid identification are planned. 
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(20) Anaphylactoid purpura caused by tartrazine and benzoates 
Dr Ray KUBBA AND Dr R.H.CHAMPION 

Addenbrooke’s Hospital, Cambridge 


B.A., female, aged 49 years. Boarding kennels proprietress. 

History. She has suffered from bronchial asthma since early+childhood. Prick tests on several 
occasions have not revealed any exogenous allergic factors. From September 1973 she has had a 
recurrent purpuric eruption on her legs. This was not preceded by a systemic illness or an infection. 
The lesions appear in crops and are sometimes associated with a tingling sensation in the affected skin. 
Individual spots take a few hours to a few days to clear, and there have been periods of remission of up 
to 4 weeks. Over the same period her joints have often been painful and swollen. Pridr to the onset of 
the eruption she had been taking beclomethasone (inhaler), prednisolone (2-5 mg daily), salbutamol 
and silbephylline. 

Examination. This only showed about 20 small inflammatory purpuric lesions up to 2 mm across 
scattered over her legs. There were also pulmonary signs of bronchial asthma. 

Provocation tests. These were carried out with Tartrazine, Sunset yellow, Neocogcine, sodium 
benzoate, methyl-4-hydroxybenzoate and aspirin. One substance was given each day with increasing 
doses every 2 hours. She gave positive provocation tests with the smallest doses used of Tartrazine 
(1 mg), sodium benzoate (50 mg) and methyl-4-hydroxybenzoate (50 mg). In each instance small 
erythematous macules were seen on the legs within 2 hours. They increased in number and became 
purpuric. A peak was reached between 6 and 8 hours after which they faded. During the provocation 
tests with benzoates she was wearing an elastic support bandage on one leg to facilitate healing of the 
skin biopsy wound; purpura did not appear under the bandaged skin. Her asthma was not changed 
during the provocation tests. 

Histology of a lesion provoked by Tartrazine showed a leukocytoclastic vasculitis. 

Management. She has now been on a diet free of Tartrazine and benzoates for nearly a year. During 
this period her purpura has.recurred on a few occasions, but each time it could be related to eating 
something she should not have eaten. Treatment of her asthma has remained unchanged. 

Comment. Criep (1971) reported the first case of recurrent purpura caused by Tartrazine. Michaéls- 
son, Pettersson & Juhlin (1974) reported a further seven cases of purpura caused by Azo dyes or food 


62 i Case Reperis . 


and drug additives. In some of thei cases asthma was also made worse by the Tartrazine. However, 
this was not found in our patiert. 

Azo dyes and food additives are best known for their sbility te aggravate urticaria (Michaélsson & 
Juhlin, 1973). We also have under our care two patients with vasomotor rhinitis, who appear to have 
improved on a Tartrazine free diet. 
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(21) Mycosis fungoides wi necrotising angiitis 
Dr Davip GOLDIN AND DR ARTHUR ROOK 
Addenbrooke’s Hospital, Cambridge * 


G. de B., male, aged 54 years. Accountant. Hospital case no. 16 49 47. 

History. He first presented in 1959 when he was =8-years-old, complaining of a very painful ulcer 
of 14 months duration on the left buttock. Th:s had healed once but quickly broke down again. There 
had been no obvious cause for it. For many years previously he had had a red, scaly, non-irritable 
rash on the thighs and forearms. 

On examination there was an imdolent ulcer with surreunding livedo suggesting a vascular patho- 
genesis. There were patchy erythema, scaling. atrophy and purpura on the arms and legs suggestive of 
a reticulosis. The histology of a biopsy taken from -he left elbow was compatible with the diagnosis 
mycosis fungoides. However, successive hisrclogical studies cf the ulcer showed vascular damage and 
a diagnosis of polyarteritis was suggested. In June 1960 the ulcer was successfully treated by wide 
excision and a Thiersch graft. 

Over the next 5 years he remained reasonably weil and did not attend the clinic. Then in 1965 he 
was seen again as an area of induration, ulcerated zt twe points, had developed on the left buttock. 
Over the next few years nodules developed at irregular intervals on the trunk and limbs. These 
nodules usually ulcerated but eventual-y bea ed on <op:cal antibiotic therapy. Although these lesions 
were apparently inflammatory cm clinical examination, they showed the histological changes of 
mycosis fungoides. 

Poikiloderma became established or. his mis aad, by 1966, the typical changes of parapsoriasis 
en plaque were seen. Pruritus was not a prob.em. He was given a course of Ham therapy in 1973 with 
subsequent clearing of the cutaneous nodules whica had besome rather, widespread. 

In February 1975 he was admitted tc hespital with an extensive, acute, appareatly eczematous 
eruption which was thought to be secondary to an area of iafected eczema on the right ankle. This 
cleared quite quickly when treated wita cloxacillin >y mouth and a topical corticosteroid cream. The 
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histology of biopsies taken from the right ankle and the chest was that of an acute vasculitis. He had 
Dot been receiving any medication during the weeks preceding this episode. 

Past History, When he was sixteen he developed a ‘weeping dermatitis’ which was cured when he 
joined the army 8 years later. In 1972 he suffered from hidradenitis of the right axilla which improved 
considerably following a course of clindamycin. 

Examination. The changes of parapsoriasis en plaque are the most constant feature. The skin 
surrounding the graft on the left buttock shows some livedo. Physical examination is otherwise 
normal. d 

Investigations. Histology of a biopsy taken from the ulcer on the left buttock (1960): ‘The epidermis 
is atrophic with areas of necrosis in it; some papillary hyperkeratosis and follicular plugging is seen. 
A band of inflammatory cells (lymphocytes, histiocytes and polymorphonuclear leukocytes) fills the 
upper corium and extends into the epidermis in places. The deep surface of the infittrate is unusually 
sharply defined save where it extends into hair follicles. There are sparse clusters of infiltration also in 
the walls of subcutaneous vessels, which however do not appear to be thrombosed. The lesion i is, I 
ghink, most likely of vascular origin and polyarteritis would be a probable cause’ (Professor G.A. 
Gresham). 

Further biopsies showed conspicuous perivascular infiltrates of chronic inflammatory cells and 
some organized intravascular thrombi. 

Histology of skin taken from the left elbow (1960): ‘The papillary layer of the corium is heavily 
infiltrated by cells, mainly histiocytes. The infiltration extends into the epidermis and is present 
around some blood vessels deeper in the corium. Some of the histiocytes appear abnormal and a few 
are in mitosis. There is some acanthosis and parakeratosis. No vascular lesions are seen. These find- 
ings strongly favour a diagnosis of mycosis fungoides. It is possible that, as the cellular infiltrates in 
the earlier specimens are not dissimilar, mycosis fungoides may avell be the basic disorder.’ 

Histology of a biopsy of the recent apparently eczematous rash (1975): “There are tiny parakeratotic 
scales, patchy epidermal spongiosis and moderate sub-epidermal oedema with areas of recent haemor- 
rhage. A moderate infiltrate of polymorphonuclear neutrophil leukocytes and lymphocytes is present, 
around small vessels in the dermis, and there is conspicuous proliferation of capillaries. The appearance 
is that of a vasculitis.’ 

Blood (March 1975): Haemoglobin 16:5 grams/1oo ml. White blood count 8000 cells/mm’. 
Platelet count normal. ESR (Wintrobe) 1 mm/h. Serum protein 6-5 g/100 ml. Albumin 3'9 g/100 ml. 
Protein electrophoresis is normal. Urea, electrolytes and liver function tests are normal. 

Chest X-ray is normal. 

Comment. This case is unusual in several respects. During the 16 years that he has been under 
observation he has shown in varying combinations, tumours of mycosis fungoides, poikiloderma 
developing after the initial tumour, and episodes of necrotizing vasculitis. 

It is interesting to speculate that the vasculitis and the mycosis fungoides may both be manifesta- 
tions of antigen persistence (Tan er al., 1974). The association of vasculitis with reticulosis has been 
reported. Two of Copeman’s (1970) thirty consecutive patients with necrotizing ‘vasculitis had 
Hodgkin’s disease. 
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(22) Pili torti y . 
DR J.B.LYON 
Ipswich Hospital 


K.F., male, aged 4 years. Hospital.case no. 33 $2 37. 

At birth his hair was abundant and ‘ine. From the 4th month it Was progressively replaced by sparse, 
coarse hair. Physical and mental development have been normal. 

Family history. The parents are not related. Two sitlirgs have normal hair. 

Examination. The head hair is sparse, ccarse aad unkempt, somewhat resembling a wire brush, and + 
with a spangled appearance. The ey<brows are reduced "o short. irregular stumps. The lower eye- * 
lashes are sparse and irregular. The child's hearing aposars to be normal. 





FIGURE 1. Pili torti. 


Investigation. On microscopy the hairs show reguler twisting of the shaft on their own axes. 
Scanning electronmicroscopy has beea arranged 

Discussion. Most cases of pili tort: as an isolated defect are clearly determined by an autosomal 
dominant gene or are sporadic. 

Pili torti occurs also as a component of Bjérastad’s symdrome (Bjornstad, 1941) when it .s associated 
with sensorineural deafness. In Cromdall’s syndrome twisted hair is associated with deafness and 
hypogonadism. 
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(23) Facial hemiatrophy 


Dr R.H.CHAMPION 
Addenbrooke's Hospital, Cambridge 


R.Y., male, aged 13 years. Hospital case no. 44 00 21. - 
History. Five years ago he noticed that the left side of his upper lip chapped easily. Since then there 
has been progressive deformity of his lip and tongue. Ill-defined skin lesions have been present on his 
arms and body for a year or two, and are becoming more obvious. 
. ` Examination. There is marked soft tissue atrophy of the left side of his upper lip and the left half 
wf his tongue, with less noticeable changes elsewhere on the left side of his face. His teeth show a small 
malocclusion in the upper left quadrant (canine and premolar). 
S On his arms and upper chest there are several atrophic areas up to 10 cm across resembling atrophic 
morphoea. These show no violaceous edge and no sclerosis. 





FIGURE I. Facial hemiatrophy. 


Investigations. X-rays of his skull and upper jaw, including an orthopantomogram, show no ab- 
normality apart from the malocclusion. Dental models, however, do show definite evidence of bone 
loss in upper left canine and premolar region. The soft tissue abnormality has also been recorded, and 


will be followed, by stereophotogrammetry. E 
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FIGURE 2. Atrophy of lett half of tongue 


Comment. Treatment with penicillam:ne has been considered, but not given. An orthodontic 
opinion (Mr S.I.M.Robinson) is that, with so much loss of bone, straightening of the misplaced teeth 
is not feasible, and, even if successful, would not materially reduce the disfigurement. 

There may be some place for plastic surgery eventually. 


(24) Plasma cell gingivitis 
Dr Davip GOLDIN, Dr ARTHER ROOK AND MR W.T.Lams 
Addenbrooke's Hospital, Cambridge 


E.W., female, aged 46 years. Hospital case no. 44 09 19 e 
History. The patient began to con plain of soreness of the gum bove the upper incisors 4 years ago. 
The condition has remained static. It has not been helped by topical applications nor by correction of 
her iron deficiency anaemia. P 
Examination. The free and attached gingivae in the arc above and between the uppe- canines are 
reddened and oedematous, with a velvety surface. The boundary of the inflamed area is sharply 
demarcated from the rest of the gingivae, which appear normal. 
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FIGURE I. Plasma cell gingivitis. 


Histology. A biopsy of the affected mucosa showed a severe, chronicinflammatory reaction of the 
sub-epithelial connective tissue, consisting of lymphocytes, plasma cells and occasional mononuclear 
cells. The reaction extended in places into the squamous epithelium. 

Treatment. None recently. 

Discussion. After Zoon (1952) had differentiated plasma cells balanitis from erythroplasia, similar 
chronic lesions, rich in plasma cells, were recognized on the vulwa and on the lips, and this led 
Schuermann in 1958 to propose the term circumorificial plasmocytosis. 

The condition has been observed in various sites in the oral mucosa and has been considered on 
questionable evidence to be an inflammatory response, characteristic of periorificial mucosa, to a 
variety of physical or chemical insults. è 

Plasma-cell gingivitis has rarely been reported. Duperrat er al. (1961) presented such a patient in 
whom plasma-cell proctitis was also found. 
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(25) Relapsing polychondritis 
Dr R.H.CHAMPION AND DR ANNE NICHOLLS 
West Suffolk Hospital, Bury St Edmunds 


R.M., female, aged 33 years. Housewife. 
History and examination. She presented in July 1974 with a few weeks history of a painful swelling 
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in the well of her right ear, Histology confirmed the diagnosis of relapsing polychondritis. Soon after- 
wards she developed pain in her costal cartilages, im her left ear, and later in the bridge of her nose. 
She has also had pain and stiffness in her knees, sheulders and hands, and at times has had marked 
effusions in both knees. These pains have been of considerable severity. She has also felt slightly short 
of breath on exertion. 

Treatment in hospital and at home with systemic corticosteroids (up to 60 mg daily of prednisone), 
azothioprin (150 mg daily for many weeks, up to 300 mg for a short time), indomethacin and other 
anti-inflammatory agents has barely controlled the worst of her symptoms. Recently she has been 
investigated and treated at the Charing Cross Hospiral by Dr Maini. She has been no worse since 
leaving off the azothioprin, and reducing the prednisone to 9 mg daily. 

Int vestigations Blood count normal. ESR 3 mm/h. Serum proteins and electrophoresis normal. IgA e 
245 mg; IgG 236 mg; IgG 750 mg/too ml, Latex test negative. No anti-DNA antibodies. No L.E, 
cells. 7 

X-rays of joints and chest and tomogramis of trachea are all normal. 

Bronchoscopy and lung function tests normal. 

Arthroscopy of her knee showed a few frond-like cartilaginous processes (Dr D. Yates). 

Immunological studies. The resuits of investigation: for circulating antibodies and delayed hyper- 
sensitivity to cartilage (Rajapaske & Bywaters, 1974) zre awaited. 
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(26) Sarcoidosis 

s N 

Dr M.A.SMITH 

Essex County Hospital, Colchester 


Mr P.G., aged 52 years. Schoolmaster. Hospital case no. U.se 76 41. 

Histor ry. For 3 years he has, had a symptomless erzption on his trunk and arms. He is otherwise in 
good health. 

Examination. He has skin lesions 1-3 cm across, irr gular in shape, scattered on his trunk and arms. 
These are faint bluish in celour, smooth and fiat. His spleen is palpable. Blood pressure 170/100 
mmHg. Ophthalmological examination—-normal. s 

Investigations. Skin biopsy. ‘In the dermis there sre several sarcoid bodies, some with giant cells. 
The appearances are conapatibie with sarcoidosis’, 

Tuberculin Tine test negative. Chest X-ray—norms!. Blood ceunt and ESR—normal. 
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FIGURE I. Sarcoidosis lesions on back. 
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(27) Focal dermal hypoplasiz gef 
wë 


Dr R.H-CHAMPION 
Addenbrooke's Hospital, Cambridge ` 


E.H., female, aged 11 years. Hospital case no 30 ER) 
History. She presented in 19*2 wich a recwrrenz warty pavilloma on her lip. A papilloma of her 
S D y pa 
“palate had been removed in 1971, There wes also a history of ‘eczema’, which had been present 
probably from birth, 
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FIGURE I. Focaë dermal hypoplasia. (u.v. O.X.1-3mm. Braun F 800 
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FIGURE 2. Unerupted amd abnorma! teeth. 


Family history. Her mother hes had a similar eruption on her arms from childhood, but has normal 
teeth. Her grandparents, three maternal aunts and three sisters are ‘all unaffected. 

Examination. Skin. There are stellate, atrophic, erythematous -cat-like lesions on her limbs, body, 
lips and scalp. Her nails are atrophic and show longitudinal ridging. 

Teeth. She has absent, unerupted and poorly formed teeth, with gnarled atypical enamel. 

Investigations. X-ra¥s of the long bones show evidence of osteopathia striata (as described by Howell 
& Reynolds, 1974). MV i 


ké 
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(28) Epithelioid sarcoma of the pulp of the left ring finger (Demonstration) 


Dr J.B.LYON 


Ipswich Hospital 


M.T., male, aged 33 years. Machinist. Hospital case no. 17 51 57. 

History. At the age of 14 years a wart on his left ring finger pulp was treated by curettage and 
diathermy. The area remained well healed until 5 years ago when a firmynodule appeared. In the 
previous year this had become ulcerated. j 
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FIGURE 1. Ulcerated lesion on finger tip. / 


a D 
Examination. There was an area of ulceration 1-2 cm across on the pulp of the left finger with an 
infiltrated*rolled edge, suggesting a squamous cpitheloma. There was no lymphadenopathy. 


Treatment. Amputation at the proximal inzerphalangeal joint was performed in September 973. 
.A 2-year follow-up shows no signs of metastases. 


Investigations. X-rays of the fingers showec no bony involvement. 


« Histology. There was a cellular tumeur spreading dffusely m the dermis and composed of fairly 
large rounded or polygonal cells, most!y im lobulates! masses. There were fairly numerous mitoses. 


There was some increase in recticulin. Professor G.A Gresham suggested the diagnosis of Epithelioid 
K ` Sarcoma. S . 
. ke i 
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